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Foreword 


There is today a ferment in science education, The rapid developments 
in science and technology in recent years have made it necessary to think 
of changes m curriculum, textbooks and methods of teaching mathematics 
and science in our schools, While this is generally true of all countries 
in the world, it is more so for India, if we wish to bridge the distance which 
separates us from the advanced countries. Unless our pupils m the schools 
learn more mathematics and better mathematics, it will not be possible for 
them to help the country in developing technology at a faster rate. But to do 
thus in the same time span of ten or eleven years in the school, it is necessary 
to think of new ways of teaching mathematics. If a .scientific attitude has 
to develop, its base must be built on conceptual understanding and reasoning 
rather than on retention and reproduction of bits of information. 

Science in some form or the other, either as general science or as everyday 
science, is being taught in all oiir schools at the middle stage. It hits, however, 
been felt by all concerned that this is far from adequate, as it docs not provide 
a firm foundation for the understanding of basic concepts of physics, chemi-Stry 
and biology, The Education Commission (1964 fid) has observed that “the 
general science approach to the teaching of .science which has been very widely 
adopted at the elementary stage during the last 10 years has not proved success¬ 
ful as it tends to make science appear somewhat formless and without structure 
and runs counter to its methodology A disciplined approach to science 
learning would, it is felt, be more elTcctive in providing the necessary scientific 
base to the young pupils,” 

The uNHSCo Planning Mission which visited this country in 1964 
also made similar recommendations for effecting improvements in the 
teaching of science and mathematics in Indian schools. Following these 
recommendations, the Department of Science Education in the National 
Council of Educational Research and Training has undertaken a major project 
to upgrade science and mathematics teaching starting from the middle school 
stage. A new curriculum in science and mathematics for the middle stage 


vi arithmetic-algedra 

as separate disciplines of physics, chemistry, biology and mathematics has 
been prepared and textbooks, teachers’ guides and currienlum guides are being 
developed. It is expected that this curtieulum would equip those who leave 
school at the close of the middle stage vviih enough basic knowledge of 
the sciences and mathematics and tlicir appiicatiiin.s. The middle stage covers 

three years of school education. All the niateimli, developed under this project 
are being tried out in selected schools and on the basis of the experience gained, 
the instructional materials arc being refined and fnither developed for applica¬ 
tion throughout the country. The first part of the series of text materials, 
teachers’ guides and curriculum guides has already been published and is being 
used lu some selected schools of Delhi and in the Central Schools all over the 
country. The present series of text material-, is foi the second year course of 
the middle stage. The curriculum has a practical bias and the knowledge of 
science is given through experimental activities to be performed by teachers 
and pupils, Every care has been taken to piescnt a correct and up-to-date 
view of science and to see that the examples uicd arc drawn from Indian 
situations. A variety of indigenous equipment and apparatus have been designed 
and produced by the Central Science Workshop of the National Council to make 
better instructional materials available to teachers. 

The syllabi and text materials in mathematics arc based on the structural 
approach, laying emphasis on' mathematical concepts and generalizations, 
Arithmetic as such has not been given much prominence, but is included as 
an integrated part of wider gencra!i/.alion—algebra. The i.solatcd topi¬ 
cal treatment has been linked and integrated as applications of algebraic 
principles. The courses have been reorgani/ctl so as to reduce the routine 
computational work and make it more functional. In geometry the approach 
has been practical and logical, starting with uiideflned terms, defined terms, 
definitions and axioms and then going on to the theoiems. Use has been made 
of symmetry and reflection to simplify proofs. An attempt has been made to 
correlate the various branches. Thus it is possible to teach more mathematics 
m the limited time available. The main objective is to develop intuition, think¬ 
ing and logical reasoning while learning mathematics. 

The National Council is grateful to UNfsco experts who assisted the 
Department of Science Education on this project. It is also thankful to the 
Director of Education, Delhi Administration, who very kindly provided facili¬ 
ties to try out the curricular materials in selected schools in Delhi. The 
National Council will welcome comments and suggestions from teachers and 
others interested in science education for the improvement of these materials. 

Sum K. Mitra 

New Delhi Joint Director 

20th January, 196S National Council of Educational Research and Tialnitig 
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CHA.PTER 1 


Rational Numbers 


§1. A Rational Number 

You have already learnt about fractions, decimals and mixed 
numbers in primary classes and also in Class VI. You have also 
learnt the operations of addition, subtraction, multiplication and 
division on these numbers. All these numbers can be put under one 
general heading Rational Numbers. Here, in this class we will give 
a more systematic treatment of these numbers, just as given for 
whole numbers and integers in Class VJ. 


While learning about natural numbers you learnt that sub¬ 
traction and division were not always po.ssible. The set of integers 
made the operation of subtraction always possible, and to make 
the division possible, rational niimbcjs were introduced. So a 
fraction is an indicated quotient of two natural numbers. Similarly, 
a rational number is also an indicated quotient of two Integers. Hence 

a rational number is of the form — where p and q are integers and 


q 0. A rational number coiwsts of integers {including zero), positive 
and negative fractious {including decimals]. 


1. Point out which of the following numbers arc rational 
numbers: 

3 .. 5 4 2 3 , , u 

4’ '2 'O’ X 

{b is an integer). 
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2. Mark the following numbers on the number line , 

A ^ 1 1 il 1 

W 8 > 5 ’ ^ 2 ’ 4 ’ 16 ■ 

(b) 1’3,-8,-1-4, “07, 1-9. 

3. If n, b, c are three rational numbers and if a > h and /> > c 
then a > c. Explain it by taking at least two examples, one 
from common fractions and other fiom the decimals, 

4. How will you know from the number line that a rational 
number is greater or less than another rational number? 

5 . How many rational numbers will there be between ; (i) 2 
and 3 (ii) "1 and-2 (in) 0 and 1. Do you see any end to 
these numbers ? 

Explain your answer with the help of the number line also, 

6 . How many decimals will there be between ; (/') 0 and ~1 
(it) 5 and 6 (n/) -3 and "4. Draw a number line and 
explain your answer. 

7. Between two rational numbers there is no end to rational 

numbers. For example, between y and we can pul as 

many rational numbers as we like such as 

if + i _ 7 
2 24 ‘ 

Other numbers are 

7 ^ J7_ J_ 7 14 14 

22“ ’ 23 ’ 25 ’ 26 ’ 27 ’ ’ " 45 ".... 


- 3 1 

Can you write a few rational numbers between and 2 

8 . Write rational numbers between -5 and •6. 

(For example,-51, 511,-501, 52.) 
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It will be more clear from the number line. The point A 



represents -5 and point B represents -6. Between A and 
B there may be countless points representing countless 
rational numbers. 

9. Can you always find a point on the number line for each 
rational number ? 

10. Can you always find a rational number for each point on the 
number line ? 

3 

11. (a) Find the integral value of x for which — is a natural 

number. 

(b) Find an integral value of .v for which ~ is an integer. 

(c) Find those integral values of x for which -- is 
(z) natural number (rV) an integer. 

12 . (a) Find the least integral value of for which y is a natural 

number. How many values of x will there be if x is 
also a natural number ? 

(6) Find the least integral values of for which y is an 
integer. 

(c) Find any two values (one positive and the other negative) 
of X for which y is an integer. Will there be an end to 

such values of jc for which y is an integer ? 
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13. Suggest values of a aud b such that may be a whole num¬ 
ber ; a and b being natural numbers. 

14. Can you suggest any rule by whicli you can always find ‘if 

is a whole number, a and b being natural numbers.’ 

§2. Comparison of Rational Numbers 
(a) Through a Nwnber Line 

It is easy to compare numbers with the help of a number 
line because the number line preserves the order of the rational 
numbers. On the number line these numbers are arranged from left 
to right in ascending order. 

(&) Through Arithmetical Processes 

There are two cases (/) rational numbers having the same 
denomiuator (h) rational numbers having different denominators. 

If the denominators of two positive rational numbers (frac¬ 
tions) are the same, fraction with the greater numerator is greater 
than the other. For negative rational numbers the case will be 
just opposite, i.e., if two negative fractions have the same denomi¬ 
nator ; the term with greater numerator will be less than the 
other. 

Example I 

5 3 ■ -5 -3 

8 > 8 

L fractions are not the same, they 

s ou e chanpd to fractions having the same denominator. For 
this we should know Equivalent Fractions. We already know that 

^ are equivalent fractions. Now if two fractions and 

denominator 

u (l.c.m. of 4 and 6), 
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Example 2 

3 3 y. 3 9 ^5 5X2 10 

1 ^ 4 X 3 “ 12 6 ” 6x2 " 12 

10 9 5 3 

Since jj > j 2 so -g > 

Two rational numbers and are equal 

i.e., ~ d = b c (b cl ^ 0 ). 

2 10 

For example, since 2 x 15 3 X 10. 

This property enables us to simplify Uic rational numbers. 

Rule /. If a, b, c, d are any whole numbers and b and d 4 0, then 
ft c 

jj- > -j if and only if a.d > b c. 

Rule II If a, b, c, d are any whole numbers and b and d 0, then 
a c 

-]j^ — il and only if a.d b,c. 

§3. Absolute Value of a Rational Number 

Suppose there are two numbers 5 and ~ 5. For each of these 
numbers we shall refer the number 5 as its absolute value. The 
absolute value is also called numerical value. Tn such cases the 
number is written between two vertical bars, 

f.e., 1 5 I ^5 I = 5 

Similarly we can write 

1 x I — j — x; I vi'hen x > 0 

and I :>(: I I __ jjc I ^ when .x - 0 

where x is any rational number 

15. Compare the following numbers , 

3 ^ 2 . J ^ _LI . 5 7 

^ and 3 , and and 
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16. Replace the sign ? by one of the appropriate signs >, =, 

0 7 ... 7 n 5 

(0 ij ’ ■? -iir ■ Tf 


5 n 3 
(m) -jy ■ T 


J 1 21 

13' ■ 39 


17. Find if the following statements are tiuc or false. 
-5-7 4 8 

( 0-!!-<-8 O ')?'- 10 


12 ^ '24 


> 3 9 

(IV) -y = -j5 • 


18. Solve the following equations : 

(0 1x1=2 (ii) 1 ^ 1 3 


(Hi) I 


(v)h-il = i 

19. (0 1 2 - X 1 = 1 
(id) X = 1 3'4 1 
(v) 4x = [ 5 1 


(jv) 1 X -1- 11 = 4 

(vi) I X — ’3 1 = 1‘2, 
1 1 

(ii) X = l-y 
(iv) 1 3x 1 = 6 


(v) 4x = [ 5 1 (vi) = 1 ’M 

20. If X is a whole number find those values of x for which the 
following inequalities are true : 

(i) X < 2 (ii) 2 x < 3 (Hi) (3x — 1) < 2 . 

§4. Operations on Rational Numbers 


(a) Addition 

You have already done problems on addition of rational 
numbers in Class YI. 
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Example 3 

Cl c 

Suppose we have to add -g- and -j {h r- 0, d t- 0) 

^- 5 / I hL _ 

b d h d ' h d ~ h.d 
where b and d ^ 0 . 

T 5 ,7 7 5 „ 

21. Is 3 - + {j 8 + 3 ' ■ 

22. Show that 2-3 + 7-9 =-- 7-9 H- 2-3. 

23. Examine if - ~j -[■ -g (/j, d 0). 

24. Add the following numbers in two ways : 

. 3 5 2 7 5 2 

(0 ^ + '4 + '3- (n) T + IT + '3“ 

{ilii) 7-387 + 4-987 -|- 2-613 (/>) -456 -|- 872 '128. 

25 Add ; 

(o| + 4 (")(1)+(-T) 

(ffi) -336 + -780 (iv) -|y + (■ 4 ^ ) 

w(t) + 4' 

You will find that the sum in each case is always a rational 
number. 

26. Add: 

(/) 4+0 (//) -3-5 A 0 

{iii) 0 + -g- (6 0) 


(rV) 0 + 0, 
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So we have the following properties of addition in the case 
of rational numbers: 

I. Addition is commutative, 


Le., 


b li "" ‘ j 


+ 


a 

b 


if a, b, c, d are integers and b and d -/- 0 . 


II. Addition is associative, 

i.e., if a, b, c, d, e,f are any integers and h, d,f 0, then 


III. 



, c \ e 
+ d)+ T 


I 


, _? 
d f 


Addition is closed over the set of rational numhers (closure 
property), Le,, if a, h, c, d arc any integers and A, d / 0, 

then is always a rational number. 


IV. Zero is an identity element for the set of rational numhers, 
i.e., if we add zero to any rational number the sum is the 
same rational number. 


V. -y and -y ; 8-3 and -8-3; I’and^’- y^-^ form pairs of 

opposites and sum of these opposites is zero as in the case 
of integers. 


Hence, 



0 . 


(A) Subtraction 

Let us examine the properties of addition for subtraction. 


27. Is ■j' — the same as - -j ? 

28. Is 4’5 — 2-3 the same as 2'3 — 4'5 ? 

From the above we see that subtraction is not commutative. 
Similarly, you can verify that it is not associative. 
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The closure property is true in this case also because the 
difference of two rational numbers is always a rational 
number. 

29. Solve : 

(0 2^3 - 0 ^ 

(u'O - 0 (6 0) (iv) 0-0 

30. Subtract : 

0) 2'3 - T8 00 7'812 - 4'907 

(in) 7001*201 - 588*875 (iv) 1 61 ~ 5*43 
(v) 0 01 -0*10 (v/) 2*9-2*9 

31. (0 5-j - (ii) 2-j - Sj (Hi) 4 - 3.|-. 

32. (i) T-~l(l>,d¥‘ 0) (ii) - y (q. s ^ 0). 

33. Illustrate through examples that subtraction is not asso¬ 
ciative. 

34. Write down the opposites of : 

0) O'O 5-y (in) 12*7 

(zv) -6-9 (v) jr (vz) - j 

(c) MLiltiplication 

Multiplication of two rational numbers is defined in the same 
way as in the case of fractionSj i.e., if a, h, c; d arc any integers such 
tliat b ^ 0, d ^ 0. 

a c _ a X c ac 
b ' d ~ b X d ~ bd' 


Then 
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It means that for multiplying two rational numbers you should 
multiply their numerators and denominators separately. 1 he result will 
be a rational number of the form/>/^/ {(} ^ 0), such that p is the product 
of the numerators and cj is the product ol the denominators- In Clas.s 
VI you have already done questions on the multiplication of rational 
numbers. Let us examine here the properties of multiplication. 

(i) Commutative Property. 


2 4 

Take any two rational numbers, e.g., and -r- 


2^4 8 

Now 

3' 5 IS ’ 


4 2 8 

Also 

5 ^ T "" '15 ■ 


2 4 4 2 

Hence, 

“3 5 "5 '' '3'' 

The fact can be verified by taking other examples also. Hence, 


multiplication is commutative, i.e., if a, b, c, and d are any integers 
(b, d # 0), then 

a c c a 
T ^ (f "■ d' ^ b ■ 

(ii) Associative Property. 

2 4 7 

Multiply : y ^ "S ^ yf 

2 j4 7_ _ 8 _ 7 

‘3" ^ 5 ^ ll “ 15 ^ Jl 

8x7 56 

15 X 11 " ~JW' 

2 4 7 

Now multiply, y X y if by first multiplying the last 

two terms, The result will be 

2 , / 4 7 \ 2 28 

3 - X 5 X -jj ;= 2 X -52 

_ 2 X 2 8 56 

~ 3 X 55 "" 165 ■ 
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The two results are the same 


r 2 4^ 

. 7 


M ^ 7 \ 


I X jj 

— 2 X 1 

^5' ^ 11/ 


Verify the fact by taking other examples also. Hence multi¬ 
plication is associalitc, i.e., if a, b, c, d, c, f, arc any integers (b, d, 
f 0),tlien 


/'a c'' 

\ c 

a / 

f c 

c'N 

nT ^ 

1 X Y 

= -b 


( j} 


(in) Distributive Property. 

Simplify • y ^ (4 t)' 

2 3 

It can be done in two ways. One way is first (o add y + y 

4 

and then to multiply the sum by • In this wc get the result as 

j4 17 _ 4 X 17 
5 ^ ■i2“ '5 X 12 

_ _68 _ 17 X_4 _ _17_ 

^ 60 15 x 4 "" 15 ■ 

4 2 4 3 

The other way is first to multiply y j y and also y > y 

and then to add the two products. In this way the result will be 

4^2,4 3 8,4 X3 

5^3+5^4 15 +'5x4 

8 ,3x4 

^ 15' + 5x4 

__8 3 17 

"" 15' + T 15 ' 

The two results are the same. 
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Verify the same by taking some more examples. Hence the 
multiplication is distributive over addition, i.e., il a, b, c, d, c and f 
are any integers (b, d, f 0 ), then 



(iv) Closure Property. 

1 I ~2\ 

Multiply : '3 ^ I y)' result will be 

(7 X 2) -14 

(5x3) - 15^ 

which is again a rational number. Similarly, you can take other 
examples and see for yourself that the product of two rtilional 
numbers is always a rational number. 

Hence multiplication is dosed over the set of rational mmibcrs, 
le,, if a, b, c, d are any integers (b, d ^ 0 ), then 

a _5 _ 

'b ^ H' ■■ b.d 

and ^ is always a rational number. 

(v) Identity Element. 

Multiply : (z) X 1 (z7) (y)x 1. 

(^0r4)xl^(^)x(4) 

_ -7 x 1 "7 

'9x1 ‘“ 9■ 

In each case the product is always equal to the multiplicand. 
Take other examples and verify the fact. Therefore if one of the 
two given rational numbers is unity (z.e, 1 ) the product of those two 
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numbers will always be equal to the other number. Hence, if a, b 
are integers (b ^ 0), then 


a 

b 


X 


= 1 X - 


b 


a 

IT 


Identity element for multiplication is 1 


(v/) Reciprocal. 

Multiply the pairs of numbers 

and 


5 ,6 

"6 “‘^ -5 


17 

13 


13 

17 



and 



In each of above cases the result will be 1. 

When the product of two rational numbers is 1, each 
one is called the reciprocal of the other. Hence if a, b, c, d arel any 

integers and if X -- I, then-^ is the reciprocal ofand is 

the reciprocal of -j, i.e., -j- -- 1 -h -|j- and ^ "-1 j- (a, b, c, 

d 7 ^^ 0). Also 1 — or -- is the reciprocal of where is any 
rational number (a, b 7^ 0). 


(yii) Multiplication by zero. 
You know that 



Therefore, just like integers, multiplication by zero also gives 
the product as zero in the case of rational numbers. Hence, if a, b 
are any integers (b A 0) tlien 


35. Find the value of .t in the following equations (x is any non¬ 
zero rational) ; 

0) ( 1 t) ^ ^ Tt) = ^IT ^ 

(ii) (x) X ( -6-9 ) = ( -■6-9 ) x (2-4) 
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36. Perform the following operations in two ways ; 

(0 2-^ X l-^ X l4 ^ 

(in) X y X X (/v) 2 8 X I '2 x 5. 

37. Simplify by using distributive law : 

(i) 7y X y -|- 7-~2 X 

8 14 8 4 

(") 9 ^ 5 “ 9 ^ 5 

(Hi) 6-5 X 3‘7 + 6'5 X 6-3 

(zv) 8-9 X 4-7 - 8'9 x 3-7. 

38. Write down the reciprocals of (c, cl, p and -v are integers # 0) 

39. Find the following products : (p, g are integers ^ 0) 



40. Solve the following equations (x is always a rational number): 
(0 3 - 9 - (n) -^ 5=4 




-- (a is an integer). 
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{d) Division 

Division has the same meaning for rations^ numbers as it has 
for fractions and natural numbers. Since division and multipliciition 
are inverse operations, the methods of pmforming division can be 
derived for the extended set of rational numbers also. For doing the 
operation of division in the case of fractions we multiplied the 
dividend by the reciprocal of the divisor. Similar is the method for 
rational numbers. 

If a, b, c, d are any nan-zero integers, then 
a c ad 

Let us repeat the rules we learnt for division of integers in 
Class VI as applied to non-zero rational numbers: 

(f) The quotient of two positive rational numbers is a 
positive rational number, c.g., 



(h) The quotient of a positive rational number and a nega^ 
tive rational number is a negative rational number, e.g., 



{ill) The quotient of a negative rational number and a posi¬ 
tive rational number is a negative rational number, c,g., 



(/!') The quotient of two negative rational numbers is a 
positive rational number, e.g., 

/-7\ /-5\ n 4\ 
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41. Do you always get a rational number when you divide a 
rational number by another non-zero rational number ? 
Take a few examples and study the result. Can you say 
that division is closed over the set of rationals excluding 
zero ? 

42. Is division commutative for rational numbers ? Prove 
through examples that it is not. 

43. Is division associative for the set of rational numbers ? Prove 
through examples that it is not. 

44. Does the division distribute addition ? Prove through ex¬ 
amples that it does not. 

45. If you divide any rational number by 1 ; the quotient will be 
always equal to the dividend. Prove it through examples. 

46. Divide : 

(/) 0 by y (ii) 0 by (-0‘5) {iil) 0 by , and 

(iv) 0 by ^ where a and h aredntegers ^ 0. 

Remember division by zero is not defined. 

§5. Proof of the Coramutative Property of Addition 

Let and be any two rational numbers in which o, /i, 

c, d are any integers and b, d are not equal to zero. We have to 
prove that 
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By the definition of addition of rational numbers ; 

a c 

ad + cb 

b d 

hd 


ch -\-'ad 



Now as or/and eh are integers by the closure propcity of 
multiplication of integers, wc have 

ad -\- cb = cb ad 

(by the commutative property 


of addition of integers) 

and bd = db 

(by the commutative property 
of multiplication of integers) 

ad + cb cb -|- ad 

(by the delinUion of equality 

bd ■" dh 

of rational numbers) 

a c c 

a 


T r (■' . ‘'f 

Hence -j- + -j ^ • 


The proofs of other propel ties are similar and hence left for 
student to prove himself. 

47. Solve the following problems : 

(a) A note-book contains 12 sheets of paper. How many 
sheets of paper will tn note-books contain ? 

(h) A father is 30 years older than his son. How old is the 
father, if his son is p year old ? 

(c) A ship goes m km in 4 hours. Calculate the average 
speed of the ship. 

id) The width of a rectangle i,s equal to x cm and its length 
is half as much again as its width. Calculate the peri¬ 
meter and the area of the rectangle. 

As a result of solving each of the above problems you ob¬ 
tained expressions containing digits, letters, signs of operations and 
signs of equality or inequality. What are such expressions called ? 
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48. {a) a, b, c and d are four numbers and m is tlieir mean. 
Write the formula for finding ni. 

(b) Compute the formula for the calculation of the area of 
each shaded figure (Figs. 1.1 and 1.2) given below. 
Use necessary notations. 



(c) From a village a cyclist starts for a town .v km distant 
from the village with a speed of a km/h. At the same 
time another cyclist starts from the town to the village 
with a speed of b km/h. After riding for 5 hours the 
cyclists were at a distance of J km from each other. 
Express d in terms of s, a and b. 

id) The speed of a boat in still water is equal to a km/h and 
the speed of the current of water is equal to b km/h 
(a > b). Calculate the speed of the boat in favour of 
the current and also against it. What will it be if a - - b 
and a < bl 

49. Given a : h = c. From the formula calculate a in terms of 
b and c. Can b have any value, whatsoever ? 

50. From the formula C = , where C denotes the 

number of degrees in Celecius scale, F denotes, the number 
of degrees in Fahrenheit scale, express F in C and find it, 
when C = 0°, 20° ; -15°, -40°, 
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51, Express as a formula : 

A number a when divided by a number h gives 4 as the 
quotient and 2 as the remainder. 

Instead of the word fornnila for these expressions wc can 
also use the word algebraic expression. 

An expression, which contains numbers, denoted by either 
digits or letters and connected by signs of opeiations, is called 
an algebraic expression. 

52. Find the numerical value of the following algebraic ex¬ 
pression : 

N = if -v 3'3 and y 0'7. 


53. Complete the following table if j.' -- 


X = 

0 

F- 

2 

3 

-1 

-2 


y = 


1 







54. Find a formula for calculating the values in the following 
problems : 


(a) Find p per cent of a number a. 

{b) Find the unknown number, if p per cent of it is equal 
to another number b. 

55, After 20 per cent reduction in the price a book was available 
for Rs. m. Find its cost price before, reduction. 

56, Number a is greater than the other number b by 5, By what 
per cent is the number a greater than number h ? 

57, Two workers can do a piece of work in m hours. One of 
them spends t hours on this work. How much time will be 
needed to get the remaining work done by the other worker ? 
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58. A reduction of 10 per cent in the price of mangoes enables 
me to pmchase 5 more foi Rs. 20. F-’ind the price per mango 
before and after the reduction. 

59. The average age of a family of 5 membcr.s, 3 years ago, was 
17. A baby having born the average age at present is the 
same. Find the age of the baby. 

60. The average weight of 12 boy.s is 40 kg. But it is increased 
by 0 5 kg when a new boy joins them. Find the weight of 
the new boy. 

61. The average rainfall in a city on Tuesday, Wednc.sday, Thurs¬ 
day and Friday was 18-9 mm and on Wednesday, Thursday, 
Friday and Satuiday it was 17 mm. If the rainfall on Saturday 
was 20 mm, find the rainfall on Tuesday. 

62. In a factory there are 16 workers. A new worker joins on a 
salary of R.s. 100 p.m. By the addition of this new worker, 
the average salary of the workers becomes less by Re. 1 
than the average salary of the 16 workers. Find the average 
salary of the 16 workers. 

63. A school has worked for 200 days this year. Mudhava was 
absent for 15 days. Find his percentage of attendance this 
year. 

64. The price of rice falls from 80P per kg to 75P per kg. What 
is the reduction per cent ? 

65. The population of India in 1961 was 439,233,000 and the 
number of literates was 105,333,000. Find the rale of literate 
persons per thousand. 

66. A hor.se was sold for R.s, 525. If the gain on the horse was 
5 per cent, find its cost price. 

67. The price of daily articles of consumption have gone up by 
10 per cent. By what percentage a man should reduce his con¬ 
sumption of the articles so that his budget does not increase ? 
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68 The heights of two vertical posts are 5 in and 6 in and their 
shadows measured at the same time are 7-5 m and 9 m res¬ 
pectively. Do these measurements taken in the given order, 
form a proportion '? 

69. tower 25 m high casts a shadow 20 m long. At the same 
time a boy casts a shadow 1 2 in long. How tall is he ? 

70. 25 electric lamps, each 40 v,'att, consume Rs. 8 worth of 
electricity in a month. What will be the expenditure of 
electricity consumed in a month, if 20 lamps, 60 watt each, 
be used ? 

71. A garden is to be constructed round a village tank, The 
villageis can level the ground in 1\ days, if they work 6 hours 
a day. They want to do the work in 5 days. How many 
hours a day should they work ? 

72. Last week rice was sold at Re. 1 per kg. This inice has 
since been increased by 10 per cent. Find the current price. 

73. A shopkeeper buys 6000 litres of paint at Rs. I 25 a litre and 
spends Rs 250 for adverlisemcnt and Rs 650 for other items 
of expenditure. He sells the entire lot at R.s. Lfil a litre. 
Find the profit per cent that he makes. 

74 Govind buys 600 apples at Rs, 20 a hundred and spends 
Rs, 5 for conveyance and Rs 3 for pre.serving them. He 
retails them and makes a profit of 25 per cent on the outlay. 
He sells ^00 at 25 paise each. At what price does he sell the 
rest ? 

75. A village panchayat levies a tax on the villagers for pro¬ 
viding lights in the streets. A villager’s yearly income i.s 
Rs. 2825 and he pays a tax of Rs 226. Find tlie rate of tax 
per rupee that he pays, if the tax is in the ratio of the annual 
income 

76, Suresh borrows Rs. 2500 at 8 per cent per year and clears the 
debt after 3 years. How much does he pay to clear the debt ? 
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77. A sun\of money doubles itself in 10 years. In how many 
years will it be fourfold at the same rate of simple interest ? 

78. A man has to pay Rs. 1100 at the end of 5 >cais. He agrees 
to pay his debt through equal annual instalments. Hind the 
amount of each instalment, if the rate of .simple interest 
is 5 per cent. 

79- Find the time in which the simple interest at R.s. 625 at 5 per 
cent per annum will be Rs. 93-75. 

80. What sum of money will amount to Rs. 336 in 3 years at 
4 per cent per annum simple interest ? 

81. If Rs. 1200 amounts to Rs. 1308 in 3 years ; find the rate of 
interest. 

82. Two horses are sold for the same price. On one there is a 
gain of 10 per cent and on the other there is a loss of 10 per 
cent. Find the percentage of loss or gain on both. 

83. A man buys a car for Rs. 12000 and pays the money in cash. 
Another man buys the same car for Rs. 12495 to be paid 
after one year. If the rate of simple interest is 5 per cent, 
find who is the gainei. 

P fl ' ^ /' 

84. Use the formula I = -—; (P Principal, n num¬ 

ber of years, r = rate per cent per annum and F simple 
interest) to find time when the simple interest on Rs. 800 at 
the rate of 2^ per cent is Rs. 70 only. 

85. A man borrows Rs. 660 from each of the three persons. To 
one he paid Rs 148 extra, to the second Rs. 139 extra and 
to the third Rs. 109 extra as interest after 2 years. What 
would have been the rate of interest if he had borrowed 
the total money from one man and paid the same amount of 
interest as he paid to three ijersons ? 

86. A trader marks his goods 40 per cent above cost price but 
allows a discount of 20 per cent How much per cent does 
he gain ? 



CHAPTER II 


Algebraic Expressions 


§1. Constants or Mathematical Objects 

You have learnt about natural numbers, whole numbers, 
integers and rational numbers. They represent different sets of 
numbers. The set of rational numbers includes natural numbers, 
whole numbers, integers and positive and negative fractions also. 
Each number or member of this set always expresses one idea which 
is fixed and which cannot be changed, e.g., the number 4 represents 
3 

fourncss, ^ represents the idea of three fifthness and so on. To ex¬ 
press these ideas in mathematical language certain numerals arc used. 
These numerals are the denotations of these ideas. Mathematically 
we can say that they denote certain number ideas which are constant 
or a mathematical object can be denoted by any rational number, 

7 2 

1» ) 32, "y" 

There arc other denotations also for these number ideas. You might 
have come across the denotation ‘7t’. It also denotes a constant. You 
will learn about the other constant numbers in the next class. 

§2, Variable 

Look at the formula for simple interest. 

T ? X r X t 


100 
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If P -- 500, r 4, / 2 we gel 


I 


500 X 4 2 

100 


-- 40. 


Give your own values to P, r and t and get tlio valiic.s of 1 
accordingly. Here you sec, you can gi\'c any arbitrary but fixed 
values to P, r and / and can get valuer, of /. Such clcjncnts are culled 
variables. Hence by a variahh vre mca/i a letter ilcnotation for cm 
arbitrary but fixed value in the set attached for the variable. 

For example v, j.', r, u, v.are variables, v/herc each of these 

letters may be attached to any set, say set of natural numbers or 
integers or rational numbers. 

Sometimes the variable may be attached to such smaller set 
as {2, 3, 4, 5, 6 , 7} also. In this case the arbitrary value given to the 
letter will be one of these numbers. It will be discussed in article 4, 


1. Point out the variables and the constants in the following : 

■j, 4'5x, -5j^ 2 ,- 3 . 

2. In ax, a has a value which docs not change. Will you cull it 
a constant or a variable ? 

3. What can be the values of the variable w if x: < 5 and x i.s 
always a whole number. 

4. Write down the values of the variable y which is even and is 
always between 0 and 10 . 

5. A variable is prime and less than 50 but greater than 30 
Write down its values. 


§3. Exponents 

Formulas Containing Exponents 

NOTION OF POWER ; While solving some problems, sometimes 
we may get the product of several equal factors. Flere are two pro¬ 
blems to be examined. 
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6 . Suppose the side of a square a cm and its area is S cm". 

Express S in terms of a. Find S, wJicn a I ■2. 

7 . The edge of a cube is a cm and its volume is V cm '. Express 
V in terms of a. Find V wlicn a 4. 

The product of a number of equal factors is generally written 
in a shorter way as follows : 

3x3x3x3 = 3‘ (three raised to the power of 4), 

8 X 8 X 8 = 8 ’ (eight raised to the power of 3), 

2 ®= 2 x 2 x 2 x 2 x 2 (product of five factors, each 
equal to 2 ), 

(- 3)4 = (- 3 ) X (-3) X (-3) X (-3) (i)ioduct of 4 factors, 
each equal to —3), 

3''-- 3x3x3x3x3x3 (product of six factors, each 
equal to 3). 

In the last example the number 3 is called the base and the 
number 6 is called the exponent. The exponent indicates the number 
of times the base is taken as a factor in the product. A number 
equal to 3" is called a power of 3. In this case it is the sixth power of 
three. 

Example 1 

{a) T — 32, 2 is the base and 5 is the exponent ; 2'' or 32 is 
the fifth power of the number 2 

{h) The formulas for the area of square or the volume of a 
cube, deduced in problems 6 and 7 can be written as : 

S=i 7 " ((^^ raised to the power two, or V/raised to the second 
power’). 

Y=d' (‘a raised to the power three’ or 'a raised to the third 
power’). 
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From these examples, it is clear why the second power of a 
number is (sometimes) called as the square of the number and the 
third power as the cube of the number. The words ‘squared’ and 
‘cubed’ originated with the use of these operations to obtain the areas 
of squares and volumes of cubes respectively. Instead of "a raised 
to the second power’ we say ‘a squared’; instead of v/ raised to the 
power three’, we say ‘a cubed’ or ‘cube of a\ The exponent is 
omitted for the first power, i.e. 

2^ =-- 2, (-T3)* --- -1-3, 


8. Calculate . 

6V,tSY, (l•44)^2^(^95)^ (3'2T 


9 . 

10 . 

11 . 

12 . 

13 . 

14 . 

15 . 

16 . 


Find the values of the expressions 5a and a\ when a ■ 3-2, 


Draw up a tabic of squares of the natural iiunibcrs from 
1 to 20. 


Draw up a table of cubes of the natural numbers from 1 to 10. 

Calculate lO-, when n « 1, 2, 3 , 4, 5, 6. Whal changes docs 
the number, winch is the power of 10, undergo with the in¬ 
crease of the exponent ? 


Calcuhte (O'l)". when « = I, 2, 3, 4, 5, 6. What changes 

does the number, which is the power of 0-1, undergo with the 
increase of the exponent ? 6 u e 

Compare the expressions : 

(a) 10 ^ and 2^^ (b) 2 ‘ and 4 - (c) 3 ' and 4'\ 

‘Y-Y, Is it in soneral true that 

a - d ? Give some values to a and b and see die result. 

Calculate and draw the possible conclusions : 


(^) 15 F, P", V (n is a natural number) 
(b) 0®, 0", 0“, 0” (ft is a natural number) 
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Power of a Negative Number 

Suppose we are asked to calculate ("3)5 Try to find at first 
sight the sign of the result. 

Calculate : 

(-2)^ (-5)=, (-7)% (-1)"- 

We see that raising a negative number to a power with an 
even exponent gives us a positive number, while laising a negative 
number to a power with an odd exponent gives us a negative number. 

17. Find which of the following numbeis are positive, and which 
are negative ; 

(-0-2)’, (3-iy', (-7)^ 3h (3-16)% (-1)', (2-07y (-])*’ and (0)". 

18. Which is greater ? 

(a) (-3-1)" or 0 (i) 0 or ("2’4)‘ 

(c)7‘or(-5)’ (r/) 1'or (-2)* 

(e) P or ("2)1 

19. If a'' ~ 0 , can a be a negative number ? 

20. If = 0, which of the relations are true ? 

< 0, u 0, = 0. 

21. Can the inequality > .t be true when ; 

(a) x > 0,, (6) x: < 0 and (c) x' -= 0 ? 

22. Is it always true that x" = (—x:)* ? 

23. Mark points on a number line corresponding to all the values 

of X' in whole numbers satisfying the inequality 1 2- 110. 

§4. Order of Operations in the Expressions containing Power 

We use the following order of operations : First simplify the 
quantities raised to a power ; then simplify the quantities involving 
multiplication and division in the order in which they are written and 
then simplify the quantities involving addition and subtraction, as 
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they occur If you Imvc bi'ackcts, fust do all the operations in 
brackets and then remove the brackets, 

Example 2 

Calculate the value of the expression ( it)’ - 1' . 3. 

(1) (-8)'^ --512 (.1) d X 3 12 

(2) 2= - 4 (4) 512 12 - 524. 

In a shorter way it can be vviiltcn as ; 

(-8)” - 2“ A 3 - (-512) - 4 X 3 

-512 - 12 - -524. 

24. Calculate : 

{a) -8'“ + (-2)“ X 3 (c) (-2 - - 3)” 

{b) irJf (-3)” id) - (2 -I- 3)”. 

25. What will be the order of operation to calculaic the value of 
each of the following expressions (suppose the values of the 
letters are given) : 

(n) (2x)’ - 1 ih) 2x^ - 1 (c) (2.V - 1)'‘ 

{d) or - ¥ (e) {a - by- (/) id - lid. 

26. Write down the numbers, given in the following sentences, in 
the form of the product of a number and the power of ten, 
according to the following pattern : 

5000 ^ 5 X 1000 - 5 X 10* 

12000000 = 12 X 1000000 12 x 10”. 

(a) the distance between the Earth and the Sun is 150000000 
km, 

{b) the population of India is approximately 430000000, 

(c) out of the Eaith’s surface totalling 510000000 km--, land 

occupies 149000000 knV- and water occupies 361000000 
km’*, 

{d) a computer does 7200000 operations per hour, 

(a) 1 cm” of gas contains 27000000000000000000 molecules. 
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27. Calculate and read out : 

36 X 10' , 4 5 X 10^ 14 > lO" 

28. y = 2ab’- Calculate when a -- -1‘2 •, h - ~l-3. 

29 For approximate calculation of the volume of a haystack 
(Fig. 2.1), we use the formula : 



A 



C 


Fig. 2.1 

where V is the volume of the haystack (in cubic metres) / the 
length of the circumference of its base (in metres), // the 
length of ABC (in metres). Calculate the volume of hay¬ 
stack when ■ 

(a) / = 12 m, a ~ 18 m (b) I 132 dm, n ^ 154 dm. 

30. A stone falling on the ground, covers the distance of s m in 
t seconds where s is given by .v -- 4‘9f. Calculate s, if 
t ----- 3, 8, 5, 20. 

31. The length of a rectangular parallclopipcd is a cm ; the width 
is equal to the length and its altitude is b cm and the area of 
the total surface of the parallclopipcd is S cm^ Express S 
in terms of a and b. 

Find S when a = 12, b — 15. 
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32. Find the value of the expression a", when : 

(c) a =- -0-036, n 2 {h) a -- 84-5, h • - 1 

(cj a — -1, « — 8 F/) a " 0, n ' 9. 

33 The speed of light is 3 x 10-kin/see Calculate and read 

the result. 


34. Compare the expressions ; 

(n) 3’ and 3^ (h) (-3)' and 

(c) 0-2“ and 0-2“ (d) (-0-2)'* and (-0-2)= 

(e) (-3)^ and (-3)^ (/) 3'^' and 5h 

35. (ft) Which is greater, 2a or ft'-, if ft i - 0 ? 

(6) If h > 0, which of the inequalities is true : 

If < 0, If > 0 or h--' -• 0 ? 

36. Find the number, square of which is 81. How many such 
numbers can you find ? 

37. 10 < < 20 and .x is a whole number. Find x 


38. Mark on a number-line all the whole numbers satisfying the 
inequality x- <. 30. 

39. Find the value of the expression : 


(m- ii-) + 2mn 
-L —^ - in 


'O'O, n = 0-4. 


40, If,,= + ; 


fill in the table ; 


X 

-2 1 

-1-2 , 

-1 

0 

1-2 

y 






41. s = — - -What is the value 

a 

priate for a ? Fill in the table : 

inappro- 

ft 


1 -3 

1 1 

100 1 

1 1000 

s 


1 
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42. The edge of a cube is equal to a cm aud its total surface is 
S cm^ Express S in terms of a. Find S when a ---- 1'3 

43. The base of a rectangular parallelopiped is a square with the 
side equal to a fu, the altitude of the parallelopiped is li in 
and its volume is Ynf. Express V in terms of a and h. Find 
h using the formula obtained, 

§5. Algebraic Expression 

We learnt in Class VI that an algebraic expression contains terms 
connected by the operations of addition and subtraction ; and a term 
contains variables and constants nvV/z the operations of multiplication 
and division. A single term is also called an expression. 

The examples of expressions are 

3 + 4, 2 3 - 1-4 -h 3w -I- 1, y, A'.;’ etc. 

Arithmetic value of the expression depends upon the value of 
the variable or the values of the variables used For example, the 
value of the expression 3a: -j- 1 will be 1 if .v = 0. Now if w has any 
value from the set [2, 3, 4, 5, 6, 7} the values of the expression will 
be 7, 10, 13, 16, 19 and 22. In this case the expression cannot have 
any other values. 

[Note. In book, unless otherwise stated, tlic vaiiablc will always have 
values fiom the set of rational numbeis ] 

44. Point out the number of terms in the following expression : 

nr III 3a: y , 

3‘,5x -I- 1-2 - - X ah. 

45. Write an expression having 3 terms and involving at least 
two variables. 

46. Write at least 4 single term expressions involving the opera¬ 
tions of multiplication and division. 
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§ 6. Polynomials- 

Consider the algebraic expression Id- + la where a is any 
rational number. By using distributive law we can write it as 
a (2fl 1- 3) 

So Id -f 2a ■ a{2a f- 3) ,,.(A) 

We can also write it as 

2d + 2a (d -|- 4) x ^ 

The simple expression 2a’^-|-3f/can also be written in the 

f , .IN '^d -1“ 2a 
form {d + 4) y - • 


Let us examine the two forms of the expression. The 
expression Id + 2a involves integers 2 and 3, the variable a and the 
indicated operations of addition and multiplication but the c.xprcs- 

Sion involves integers 2 and 3, the variable a and the 

indicated operations of addition, multiplication and division. The 

first expression does not involve division. This type of expression 

IS called a Polynomial. 

Hence : 

A polynomial in one variable is a sum ofierms each of which r.y 
a product of a number called 'coefficient' and powers of one variable 
where the exponents are whole numbers, e.g., 

-2x^ + 4 + 4 ' ^ 

If the variables are more than one, it is a polynomial in more 
than one variable, e.g., 

2 

a -\- X, + xy"^ + -y xy -j- 4y'\ 

(f) If the coefficients are integers it is a polynomial over 

integers, e.g., 


4x'* — 3x -f 2. 
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(//) If the coejfidents are rational numbers it is a paJyiwmial 
over rational numbers, e.g., 

3 2 

X -^ + l-5x^ — 1. 

Note. In this book we will not go beyond iiolynomiiils ovci riitional 
numbers and variables will also have values in rational numbers only. 

§ 7. Degree of a Polynomial 

(/) In the case of polynomials in one variable the largest 
exponent of the variable denotes the degree of the poly¬ 
nomial. For example, in 

2x — 3 f + 7x- 
the degree of the polynomial is 5. 

(ii) In the case of polynomials in more than one variable the 
sum of the exponents of the variables denotes the degree 
of the term and the degree of the term with the largest 
degree will be the degree of the polynomial. For example, in 

2x'>>’ - 3xy' -\- 4x'‘ ~ Ixy - Sy’" 

there are 5 terms. The degree of the first term is 4 -f 3 --- 7, 
of the second is 5 + 6 —- 11, of the third is 8 -1- 0 = 8, of 
the fourth is 3 + 5 = 8, and of the fifth is 0 + 10 — 10. 
The second term has the largest degree, i.e., 11. Hence 
the degree of the polynomial is 11. 

§ 8, Properties of Polynomials 

You can verify by taking examples the following properties 
of the polynomials over raiionals : 

(a) Properties of Addition 

(1) Sum of two polynomials is always a polynomial. 

(2) If A and B are two polynomials then A -f B = B + A. 

(3) If A, B and C are three polynomials, then 

(A + B) + C = A + (B + C). 



34 arithmctic-aLgijIjra 

(4) There exists a zero polynomial .such that 

A -i- 0 - 0 -I- A - A 
where A is a polynomial. 

(5) To every polynomial, .say, A, there exists an opposite poly¬ 
nomial (-- A) such that 

A -1- (- A) ^ 0- 

{b) Properties of Multiplication 

(1) Product of two polynomials is ahvaj.s a polynomial. 

(2) If A and B are two polynomials, then 

A.B - B.A 

(3) If A, B and C are three polynomials, then 

(A.B) C - A (B.C) 

(4) There exists a unit polynomial .such that 

A X 1 = A, 
where A is a polynomial. 

(5) If A, B and C are three polynomials then 

A X (B + C) ^ A X B -I- A X C’. 

Let us find the reciprocal of a polynomial. Let .x" j- I be a 
polynomial. Then (x- + 1) x j- will be equal to t. So the reci¬ 
procal of X'+ 1 is But p is not a polynomial. 

Generally if A is a polynomial, then 

A 1 1 * 

^ ^ A "" “A X A ■ - 1 (A 0). 

¥ 

So A and are reciprocals of each other. But ^ k not a 
polynomial. Hence a polynomial has no reciprocal, 

§ 9. Rational Expressions 

Let us take division of a polynomial by another polynomial. 
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Suppose you have to divide x° + 3a: + 1 by a:“ — 6x 1. The 
1^2 I 3jc _l~ 1 

quotient will be — 6x I ‘ is not a polynomial. In general 

if A and B are two polynomials, A — B or g is not always a poly¬ 
nomial. So division is not always possible in the case of polynomials, 


Perhaps you remember that division was not always possible 
in the case of integers, so we extended our system of numbers to 
rational numbers Similarly, to make the division possible, we 
extend here from polynomials to Rational Expi essions. 

Hence an expression which involves rational numbers and 
variables at most the operations of addition, subtraction, multi¬ 
plication and division is called a rational expression over rational 
numbers. 

T-i 1 3 3 a: + 1 , a:" + 1 

For example, — j -^-» 2a — 3o, are all ra¬ 

tional expressions provided denominator is not zero in any case. 


In this chapter you will read about polynomials and their 
operations and in Chapter V you will read about the operations on 
rational expressions including division. 


47. Put down several rational algebraic expressions making use 
of the : 


(a) operations of addition and subtraction 
ib) operations of multiplication 
(c) operations of multiplication and division 
{d) operations of division and using exponents 
(e) operations of addition, subtraction and multiplication 
(/) all operations. 

We will call a rational algebraic expression a whole expres¬ 
sion, if it does not include the operation of division by literal 
numbers. For example, the algebraic expressions a, a + x, ax'^ and 
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ax 

~5~ 


3jc“ 


are whole algebraic expressions ; and algebra.c expres- 


2 2_ X- 

sioiis like < (j 


arc fractional expressions 


4 3-V 

a * a -- 

having the operation of division with litcial numbers. 

48. Put down several whole and fractional algcbiaic expressions, 

49. Separate tbe whole and the fractional exprc.ssions : 

-2h 3x- — j4.v + 5 a -[-_c -a 

3 ' ‘ ’ " 4 /> 


2a ~ 3, —j- 


-4 -)- j 3 — , 2x: — 3x + 5, 


2a- - 1 ’ 

((P hy _p 3 

la 


a^ — ah 


A'® and ~— 


Let us consider the whole algebraic expressions, containing 
the operations of multiplication and raising to power only. 

For example : 

9a, y b, 0'5a=c, -O-yjcy, 3, d, ad\ — a and 0'5. 

Such algebraic expressions having only one term arc called 
Monomials. 

An algebraic expression, consisting of only one letter, is also 
considered as a monomial. Numbers alone are also monomials. 

Therefore, the expressions 3, d, — a, -O'5 are monomials. 

50. Put down several monoi-nials in your exercise book. 

51. What are the numerical coefficients of the following mono¬ 
mials ? 

„ ^ ^ 2 , . a 3y — X 

ly, 0'5a:, -y b, m, — o, -j- ? > ■ 2 

While writing monomials, numerical coefficients are generally 
written first and then come the literal numbers. The letters are 
generally arranged in alphabetical order. 

52. Put down the following monomials properly : 
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3marx, a3 (-5) — b~ac, ^Sbc^, 2ma, 3m~ ax\ 4 (— x"). 

Sac (W'b). 

Point out the numerical coefficient of each monomial. 

53. When a = 2 and x = -1, calculate the values of the follow¬ 
ing monomials : 

(a) — a^x (c) — a ('4) a'^x^x- 

(b) - a X 5a^x^ (d) (oxf x 3 (-1) a. 

54. Which of the following expressions are monomials ? 

(a) lOa-bc"^ (b) 

(c) (a + by (d) 

n Qc^ 

(e) -JY- (/) -I- 

55. Having considered x as the main letter of the following mono¬ 
mials, point out the coefficient of x or any power of x in 
each case : 

(a) l‘2x^ (b) -0 65x:" (c) 6ax (d) 

(e) X (/) - X (fi-) -0-3ra“. 

56. Arrange the following monomials in the decreasing order of 
powers of a : 

Sabx, O'lxy, ISa^x'^ Sd^. 

57. Write down the sum of the following monomials : 

(a) 2a and 5x (b) O'Sb and — y (c) -3ac and “Sxy. 

58. Write down the difference of the following monomials : 

(a) and 9ah (h) 3b and -0'2 (c) ~1 ox and ay, 

59. Add monomial 3x"y to the difference of 3b and c. 

60. Subtract monomial Sxy from the sum of 2x and -7n/. 

Several monomials, joined together by signs of plus and 
minus, foim a new algebraic cxpiession, called a Polynomial. 

Thus an algebraic sum of several monomials is called a poly¬ 
nomial. 
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61. Put down several polynomials. 

62. Which of the following expressions are polynomials ? 


( 1 ) 


fl" — 2ci -f- 3 


(3) 0'31y 

2 

(5) a{x + y) X 2 'X 


0-2 + --r 

P) - 3„ ■ 

(4) 3a~x 

/- bjx + ay 
( 6 ) - -' ^ 


63. Put down the following polynomials as algebraic sum of the 
monomials; 

(fl) -6x^ 4- 3x:‘ — 12x= + 5 

(b) 2'5jc‘ - 18x''y - - Sxy''. 

64. Find the numerical values of the following polynomials ; 

1 2 

(fl) a" + Sab + 6“ if n = ~ 

(b) 2fl* — fli + 2^“ if fl = “1 ; h = '2 

65. Arrange the following polynomials so that the power of the 
letter mentioned in each goes on decreasing : 

(n) Sax^ — 5a^x + lax'^ — 8a-x^ -f according to the powers 
of X. 

3 5 

(b) O'la'^xy — 0'6fl® — nx* + -g x/ according to the 
powers of a. 

66. Arrange the polynomial 

b^xy^ — 5’xy — 8y -1- 0'1/ix'' 

so that the power of the letter b goes on increasing- 

67. Put down several binomials and trinomials. 

68. The side of a square is equal to q. Calqulate the perimetep 
of the square, 



ALGEBRAIC EXPRESSIONS 


39 


69. The perimeter of an equilateral triangle is equal to p. 
Calculate each side of the triangle. 

70. A car consumes a litres of petrol for each kilometre of the 
journey. The first clay the car went 400 km, the second day 
500 km and the third day 600 km. How much petrol was 
spent in the car within these three days ? (Solve by (wo 
methods). 

§ 10. Simplification of Similar Terms of Polynomials 

The same monomials, or monomials which are different only 
in coefficients, are called similar. 

For example, monomials 3a-/nc and 3mca" ; 4a^h and 6a^b, 
2xy^ and -j are similar. 

71. Put down several similar monomials. 

72. Put down several monomials similar to monomial -O'la'^x. 

2 

73. Are the monomials bx-y, — bx-y, and bx-y similar ? 

-2 

74. Among the monomials ax'^, labx^, —^ ab, 0'3ahx', — ax‘\ 
ab, find similar monomials. 

§ 11. Algebraic Sum of Similar Monomials 
For example, 

7m + 3m — 2m — (7 -p 3 — 2) m — 3m. 

Reducing an algebraic sum of similar monomuds (o one term 
identical with the sum is called simplification of similar terms or re¬ 
duction of similar terms. 

75. Reduce to one term (Orally) : 

{V)-3m~3m (2) -Iq-\~ 2cj 

76. Reduce to one term only (Orally) : 

(1) + lOnr'* - 3nf (2) ~25k^ - 32k‘ + 48/c‘ 
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Simplify; 

77. (1) 4^+1 

(2) l'5n“ - 0 9n'' + 2n" 

78. 2y“ - 3y + 2y - 

79. 5ab - - 8ab" + 3ab - ab’ ~ 4a-7?'' -f 2fl7y’ | ab- 

C/x'^ 1 

80. (1) 0-4a^x - --3 a“-x + 0-3a.Y'' 

(2) 3(x - y) - 8(x - 3^) + 40-v - ;-) 

81. Solve the following equations: 

(1) -3 - 5x + 20 + 2x = 5 

(2) |6-5-^4 + 18 = 10, 

82. Obtain formula for the calculation of perimeters of the ligurcs 
given below : 



Fig, 22 Fig. 2,3 

§ 12. Addition of Monomials and Polynomials 


(a) Addition of Monomials 

Let us add the monomials : 

-%xy, -2a”, 

As a result we will obtain an algebraic sum of these mono¬ 
mials : 


+ (“8x^) + (-2a^) + ('■10:x:>'), 
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Let US put down this sum in a different form as follows : 

5c^ — + lOxjv. 

Let us add the similar terms separately and obtain the final 
result as 3a’ + 

In order to add monomials, it is sufficient to put them one after 
the other with their signs (as an algebraic sum). Similar terms in the 
sum should be reduced to one term. 

83. Simplify the following monomials (Orally) ; 

(1) 10a + (-2a) (2) {-3d) -h ('2r/) 

84. (1) (y c) + (^<:) 

(2) (-0-3;t=) + (+2a:=) 

85. Simplify : 

(1) 4 a% -1- (-j ax^'j -I- (-]- -I- ( H- ly a.\-^) 

(2) (-l-42ac) + (-0-96C) + ('l-54ac) + (-0-14c) 

-p (-0 2ac) + (-1 '66') 

86. The sum of one-fourth and one-sixth parts of an unknown 
number is less than its half by 5. Find this number and 
check your result. 

87. In order to prepare bronze, it is necessary to take 17 parts of 
copper, 2 parts of zinc and one part of tin. Find the quantity 
of each metal taken to prepare 2 kg of bronze. 

88. The sides of a triangle are in the ratio of 5:4:3 and the 
perimeter of this triangle is 48 cm. Find the sides of the 
triangle, 

2 

89. When a pupil has read y of a book, 240 pages are left to be 
read by him. Hpw many pages are there ip the book ? 
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90. Simplify the monomials: 

(1) 5a" + (-2fl") + (8a"+^) + (+6an) + (- 

(2) (-9x'+') (-4x1) + (+12x^+^) + (5x0 -j- (x^+i) 

91. Solve the following equations : 

I 

(1) ( T*) + (-20) ^)- eS) = 2 

(2) 5x + (-6’2) + (-6-2x) + 2 - 1-8 

92. Solve the following equations: 

(1) 2x — 3x = 25 (2) 3x — 2x = 10 

(b) Addition of Polynomials 

93. Check the equality : 

a-f(b-\-c) = a-\-b-\-c 

for all values of a, b and c. Formulate a rule for the addition 

of two numbers to any number. 

94. Add a polynomial to a monomial in the following, using the 

rule of exercise 93 : 

(1) la + (2x - 3-5a) (2) 5 + ( -3;. - 1-|) 

95. Add the following polynomials, using the rule of exercise 93 : 

(1) lla^ -j- la and 9a“ — 5a 

(2) l'5a“ -)- 2b"- and 2a- — 0'3J^ 

In order to add polynomials, it is necessary to put down all 
terms of polynomials one after the other with their proper signs (as an 
algebraic sum). 

If there are similar terms in the expression, it is necessary to 
reduce them to one term. 

During the process of addition of polynomials we have to 
remove the brackets. 

In order to remove brackets preceded by the sign of plus, it is 

necessary to put down all terms in brackets without bracket with their 
proper signs. 
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96. Reduce : 

(1) (lOu — 6/? + 5c — Ad) + {9a — 26 — 4c + 2d) 

(2) (Sa:- — ax + a~) + (3a" + lax — 3u") 

-f [-Aox '1- 2c/" — x") 

91. Simplify : 

(1) (l-2fl' + 2a^ - 2a"- - 0-7c/ + 15) + (0'8a‘‘ - 3a^ + a- 
+ O'la — 14). 

(2) (0-96= - 106“ + 1-36- - 26 - 3) + (0-16’ + 6‘ + 106“ 
+ 0-76"" + 26 + 3) 

(3) (Sfl" — lb'" + c) -|- i^Aa” — 56™ ~ c) 

98. Solve the following equation ; 

(2 + 5-lp) + (18-2 - 0-855/)) + 3-A5p = 36-79 

Very often we have to use brackets for writing a polynomial 
or the part of a polynomial. 

For example, lx- + 76 ~ 8c may be written in the other way 
as 2x^ -\- (76 — 8 c). 

In order to put polynomials in brackets preceded by a plus 
sign, it is necessary to put all the terms of the polynomial with their 
proper signs. 

99. Put the following polynomials as a sum of two polynomials: 

(1) I7a* — 8a“A — 6n-A" — ax'^ 

(2) -f l5v’a — 12j;V4- 2yz* — z® 

100. Calculate by the simplest method the value of : 

(1) 216-25 + 853 -[- 783-75 -|- 147 

(2) 419-43 + 614-65 - 219-43 + 385-35 

By arranging polynomials either in increasing or in decreasing 
order of powers, we can add them more conveniently through 
columns : 

For example, let us add : 

- 8x“ -h 9a= _ 10a + 11) and (6a* + 2a“ - 8a“ - 3) 
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Let us put down the terms in columns, arranged according to 
powers of x ; 

Ix^ - + 9x'^ - lOx -t- 11 

6x‘ + 2x^ — 8x'-* — 3 

13x^ - 6x“ + x“ - lOx + S 

101 Add the following polynomials by the column method : 

(1) (2a'^ — 5a^ + 7<3“ — 9a + 12) and (rd — 7a" -|- 3a — 5) 

(2) (-11a'' -|- ^ici-b — lab" + 6b^), (Qa" — 7a“b -b 5ab" — 36") 
and (Sfl" — a'b + 2ab"- — 26") 

(3) (-l-9a“ - l'6a"6 -|- 2-3ab" - 0-36"), (3-20" - 2-4a=6 
4- 3-la6^ — 6") and (-4a“6 + 1-36'' 

-5-6a6” -b 0-7a") 

Let us consider two such polynomials, consisting of terms 
having the same modulus but opposite signs. 

For example : 

a" 4- 2a>’ — 5/ and — a“ — 2fly -b 5y-. 

Two polynomials, consisting of terms, which have the same 
modulus and are of opposite signs, are called opposite polynomials. 

102. Write down polynomials opposite to the following polyno¬ 
mials : 

(1) 5a« - 7a® + 3a* - 2a» - 10 

(2) -36® -b 46* - 56" + 66® - 8 

103 . Put down polynomials opposite to the sura of the poly¬ 
nomials : 

(1) (-46® + 76"c + (f) and (26® - 5t'® - 86®c) 

(2) (I3x* + 9x® — 7x -b 4) and (7x* — lOx" + 5x“ 

- 3x - 5) 

104 . Put down polynomials opposite to the given polynomials and 
find the sum of the pairs of polynomials so obtained : 

(1) 3a* - 5a®6® -b 76 (2) -b 3w - 1 
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What conclusion do you draw ? 

105. One of the sides of a rectangle is 3/72 -(- 2n, and the other 
side is greater than the first by ni — n. Find the perimeter 
of the rectangle. 

106. Reproduce the numbers 5372, 48936, 392745, as polynomials, 
arranging in dcci casing powers of number 10. 

For example : 

5347 = 5 X 10^ -h 3 X 10^^ + 4 x 10 + 7 

107. (1) Prove that the sum of two odd numbers is even. 

(2) Prove that the sum of an odd number and an even 
number is odd. 

108. (1) Prove that the sum of three consecutive odd numbers is 

divisible by 3. 

(2) Prove that the sum of three consecutive even numbers 
is divisible by 6. 

109. (1) Prove that the difterence between a two-digit number 

and the number formed by reversing the digits is divisible 
by 9. 

(2) Prove that the sum of a two-digit number and the num¬ 
ber formed by the same digits in the reverse order is 
divisible by 11. 

110. There are 4500 inhabitants in three settlements. The second 
settlement has inhabitants twice of those in the first settlement 
and the third settlement has 500 inhabitants less than those 
in the second settlement. Flow many inhabitants are there 
in each settlement ? 

111. The side AB of a triangle ABC is greater than the side AC 
by 1 cm, and the side BC is greater than the side AB. 1 cm. by 
Perimeter of the triangle is equal to 15 cm. Find the length 
of each side. 
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§ 13. Subtraction of Monomials and Polynomials 
(a) Subtraction of Monomials 

Let us subtract 5m"x from 9m^x. The result will be 
9m“x — (+5m“A:). 

Now 9m^x — (^Stri'x) = 9m:-x -h ('5/?2lv) 

According to the rule of addition of monomials we will 

obtain : 

9)n^x + (Sm-x) = 9m-x — 5m-x = 4ni-x. 

In order to subtract a monomial, it is sufficient to add its 
opposite monomial to the minuend. Similar terms can be reduced to 
one term. 

112. Subtract; (Orally). 

(1) -lx from 4x (2) -3c'‘ from — 

(3) k from 0 (4) -Iq from 0 

113. Simplify: 

(1) o-8a^ - (+1 2a^) (2) - {-3cr^^) 

(3) -0'2m“n — (-l'2m'“n) 

(4) 5a - ('-2a) 

114. Find the missing terms in the following equalities ; 

(1) ? + {-Uc^) = 2bc^ 

(2) (-15y=) - ? = -2f 

(3) (-I8a=6’) - ? ^ 0 

115. (1) Add the difference of the monomials 4-l2ii''p and 

-L28n^/» to the sura of the monomials 2-3iinf and 
-l'48a''p. 

(2) Subtract the sura of the monomials "SOq/cV and 
5-29from the difference of the monomials 2'57/c“n'‘ 
and -1'43/cW. 

116. Make the operations and simplify : 

(1) (-l'4a“) - (-0-9fl^) + (-l-5u“) + 2tf 
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[b) Subtraction of Polyuotnials 

117. Check the equality : 

a — {b -|- c) = a — b ~ c when ; 

a ^ 10, b = 4, c ~ 2. 

State the corresponding conclusion. Let us assume that we 
have to subtract the polynomial a" + b"- — lab from the polynomial 
4a'^ — lab — b'\ 

Putting it in the correct form, we get ; 

4fl" — lab — Zi® — [a- h" ~ lab). 

Let us change the subtraction form to addition form by sub¬ 
stituting the opposite polynomial for the subtrahend. 

4a~ — lab — b- + (— a- — b"- -f- lab). 

According to the rule of addition we obtain : 

4n“ - lab - -|- (- u- -|- b- + lab) 

= 4a" — lab — ¥ — — b‘’ -f lab ~ la" — Hr. 

In order to subtract one polynomial from (he other, it is 
enough to add all terms of the subtrahend with opposite signs to the 
minuend. 

If there are similar terms in the expression, it is necessary to 
reduce them to one term. 

118. Subtract : 

(1) Im — In from 5m -\- 6n 

(2) 6a" ~ 5a from a" -t- 7a. 

119. Simplify: 

(1) (13x - llj; + lOz) - i-l5x + 10;^ ~ iSz) 

(2) (14ab - 17be - led) - {I6bc + Wed) 

(3) 1 Ip 1) 

(4) 0 - (- - / - 1). 
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120. Subtract : 

(1) - -j -h ^ i>b - j) 

from i^2 “3 ~ ~6 ~ V 

( 2 ) — " 3 “ + ■"2 ~ ~3 ^y ~ 

from Jc' — ^xy + xy- — 2j;- — 1) 

For subtraction also it is more convenient to arrange the 
polynomials in columns as was done in the case of addition 

For example ; 

la^ + lOfl- - 7fl - 13 - (5^1^ - 2a- + 6a - 8) 
is equivalent to : 

la? -h lOa" - 7a - 13 
— 5a“ + 2a'“ — 6a + 8 

2a^ + 12a“ — 13a — 5. 

121. Solve by arranging the polynomials into columns : 

(1) (0'8a'''i^c — 0-l5a‘‘6V- + l-6a’*fr'c'*) 

- (3-2fl^6^c + 2-la'6V - 0'02a“6’c“) 

(2) {h4x^ + 2-24.\:j; — l-5:i;'=) 

/~5 3 ]_ 

“ (t ~ 4" ~^~2 3^") 

122. Simplify : 

(1) (3a"+’ - 9a’'+® + 5a"'-" — 2a") — (a" + 10a"+® -- 5a"-''^ 

- 7a"«) 

(2) (/+! _ 5;;" _ ^yn-l^ ^ (,yf> ^ 

123. (7^^ + 13^*“ - I9x: - 25) - [(17 - I5;c + lOx:^ - 4;c\ 

- (42 _ - 2x^ + 4.x;)] 
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124. Solve the equations : 

(1) ( 2 - 2 X -- 1 — ( 3 "4 — ^ X j -1- (— a: — 1) - - 8 

(2) (o-l5& - -4) -i- (2-36 - 0-25) ~ (2 ~ 4 /;) - 3-12 

Very often it becomes necessary to remove brackels having the 
minus sign before it or to put polynomials into brackets having minus 
sign before them. In order to remove such brackets it is necessary to 
put down all the terms inside the brackets with opposite signs (without 
brackels). 

In order to put a polynomial into brackets preceded by a 
minus sign, it is necessary to put down all the terms of the polynomial 
into the brackets with signs changed. 

125. Put the extreme terms of the expression 2.v -|- 5x -- 4.v;i> - jP 
into brackets with the sign plus (-|-) before them and the 
middle terms into brackets with minu.s (- -) sign before them. 

126. Arrange the following polynomials so as to represent the 
din'erence of two polynomials : 

(1) 13a-" - 6a-^ -- 5.V" -1- Ix^ -\~ 8.V -I 4 

(2) 3y^ -j-|. I. 

127 . Represent the trinomial 2a' — 6f/ -|- 4 as the difference of 
two expressions with the subtrahend as 6a. 

128. Remove the brackets and simplify : 

(1) (4a‘“ — ah — h-) — (— a’ 4 - h" — 2a/?) -|- {3a" — ah -|- /;-) 

(2) (5a" - 3/r) 4 - [ ~ fa’ - 2ah 4 - b') |- (5a“ 2ah - 3/?“)] 

(3) (3m 4 - 5/;) - • [9m — { 6m 4 - 2n — (12/! — lO/n)) in 

- [Im - An) 1 

129. Find the numerical values of algebraic expressions, after 
having made pi'climinary simplifications; 

(1) N - A - [B -- (C - D)] where ; 

A -- 5x" - 4 a-" - 7x + 10 

B “ 3x" -f“ — 13 a" -|- 2 
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C = ~ x'* -f 8 x - 2x- ~ 9 

D ^ x' - 7x' H- 12 .V - 1 and a- - - 

(2) N = (2A - 3B) - [2A ^ - (2A -1 4R - C)) where 
A = jf' — 5tii d- ill "; 

^ 2t' til — It' i 

C = 4r“ — 4r// -h hi- and / - -O '6 

u -- 0-8 

130 In the following expressions change the sign before the 
brackets by the opposite sign without changing the values 
of the expressions . 

( 1 ) a - (lb ~ la) ( 2 ) a ~ j’ - (j^ - x) 

Using equations solve the following problems 

131 A log 8'5 m long was sawed into three parts, the middle part 
being greater than the first part by 2 m and less than the last 
by 1-5 m. Find the length of each part. 

132. The lengths of the sides of a triangle are expressed by succes¬ 
sive odd nmnbqrs. The greatest side is less than the sum of 
the other two by 15 cm. Find the perimeter of the triangle. 

133. Find the angles of a triangle if its one angle is greater than 
the second by 25° and the third angle is less than the first 
by 20 °. 

134. The difference of two numbers is 72 and the quotient ob¬ 
tained on dividing the one by the other i.s 4, Find the 
numbers. 

135. The sum of two numbers is 45, and their ratio is 7 : 8 . Find 
the numbers. 

136. The speed of a moving steamer down the stream is 18 km 
per hour and up the stream it is 14 km per hour. Find the 
speed of the steamer in still water. 
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137. The area of the island of Madagascar is greater than that of 
Cuba by 482 thousand km" and the area of Cuba is greater 
than that of Ceylon by 42 thousand km". Find the area of 
each of these islands, if it is known that the area of Madagas¬ 
car is greater than the sum of the areas of Ceylon and Cuba 
by 416 thousand km". 

138. Solve the following equations for .v ; 

(1) (x -|- r/) -f (x + 2a) — (x — 3a} - 8a 

(2) x" - (x + /) - (.v" - 2x - 3/) == 0 

(3) (x - a — b) 4- (2.V + 3a + b) (2a — h) - (2a 5b) 

Problems and Exercises for Revision 

139. Simplify: 

10 — {6'ly -|- 5j^") -|- {( 3 _)'" ~ FS^ 2’3) ■— (6j'" -|- 6j' 

- M) -I- (2)-" - 0-9J/-I- 1-3)} 

140 Represent the following polynomials as dilTercnce of two 
polynomials : 

(1) 4x- -- 2v - - .v .v", where 
4 a-’ — y is the subtrahend 

(2) a' + 2a" — 9, where 2a" is the subtrahend. 

141. Find the value of the polynomials ; 

(1) in + /c — p, if in -= 3a'" — b~ -|- 5c'" 

k ~ a- — 2/j" -|- c" 
p ■=" 8a'" -|- 4/)" -- c' 

(2) x — y -1- c, if A- ■ - 10a‘ - - 9a |- 13 

_ -2a" -f -6a ■ - 8 
z ' 5a~ - - 7a — 5 

142. With the help of an equation, solve the problem given below : 
The perimeter of an isosceles triangle is 48 cm ; the base of 
the triangle is greater than each sidc by 3 qm. Find the sides 
of the triangle. 
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143. Prove that the sum of any seven successive natural numbers 
can be divided by 7 without a remainder. 

§ 14. Multiplication of Monomials and Polynomials 

[a) Use of Powers in Multiplication 

144. Calculate by the simplest method : 

(1) ( 0-25) X (-046) X (-4) 

(2) (4) X (-80) X 19) 

145. Make operations and find the result . 

(1) c X c“ (2) /c' X ky. t 

For example . 

X b = b X b y b X b -■ 

Hence, for multiplying numbers involving powers of the same 
base we have simply to add the powers and make the sura as the powers 
of the common base. 

[b) Multiplication of Monomials 

Let us multiply monomial 2xy" by monomial i.e., we 
have to find the value of 2xy^ X 

Using commutative and associative laws, we get: 

2xy^ X = (2 x 3) x (x x x®) x (y^ ^ y) ~ 

146. Multiply: 

( 1 ) 2 ( 3 “ by (— a) ( 2 ) 0‘3a^x by 2ay 

(3) (1'52) by (-0 25) (4) (-3a) by (^2/i) by (~ c) 

In order to multiply monomials we have to : 

(1) multiply their numerical coefficients, 

( 2 ) add the exponent.^ of the same base occurring in both 
cofactors, 

(3) keep without alteration the exponent of bases which 
occur only once in the cofactors. 
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147. Make operations (Oral) ; 

(1) (- b) X (- b)"^-^ (2) (~ X (- 

(3) (— m) X ( - n) X 0 (4) 0 x (— by x (— by^' 

148, Simplify . 

(1) (0-06fl'‘xj) X ('1-5.X:/) 

(2) ('-2 X (4 

(3) (-4‘7Ax’) X (-4-36"^:) 

149. Multiply ; 

(1) (-5^'"'’) by ("Ia'-) (2) (a - b)' by (g by 

(3J — (A — 2) ' by (x — ly 

150. Simplify • 

(1) i2d-Y X (~3fl) (2) ('5x'>)'= X (‘'2x7)- 

(3) (4- xy^Y X (— 

(4) [- (- «)=]= ,(5) - (-3«/;)= 

(c) Multiplication of a Polynomial by a Monomial 

151. Calculate in two ways : 

(1) (18 4- 15) X 4 

( 19' ” 5 ) ^ 

152. Find in two ways the area of the rectangle A13CD, shown in 
the figure given below : 

B EC 

1 

c 

1 

Fig. 2.4 

(0 Rcct. ABCD - Rect ABEF -f Rect. EFDC 
= BE X AB + EC X CD 
ac be 


ac 

be 

i. _ 
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(//) Reel ABCD BC : CD 

-- (BB -I EC) '/ C'D 
- (a -I- h) ' c 
etc I- he 

153. Simplify (Oral) . 

<'> '''' (2) (ll«--7r) .) 

(3) (la + 3i 5.) 5„ (4) (3<' 2h ; 7„) 4,, 

1" order to multiply a |iol,no.i,ial bv a mom,niial it u n„„ 

I’o'-vnoniial by tbe monnmi j' and f 

add the products fhus obtained. ' iJi»miaj and to 

154. Multiply ; 


(0 (-1 2P' 


1 


3 

4 PQ 
3 


7 -) by ( 


^-PQ) 


1' ah- 


(2) ^ 1 ahj by a-h 

( 3 ) (2 25 x“ - 1 ' 5 yj' -|- 2'5y") by ( ]) 

(4) {3a‘-iclf . 1 ‘./.)byO 

155. Multiply ; 

(1) ( g ptn 4 by 

(2) ~6in*m by ^ ^ ^ 


T - -2 «* 

156. Simplify : 

(1) o{a ~|- b) -|- b{^a — b) 

(2) -3 (fi -b)~ 2(„ + b) _ .3^ _ 2„ _ 

(3) 5(2'4 - 0'9x 4- O'lbyr) 4 r 1 1 1 r 

(4) 4y-2(.y_3)_3[4._3M.,,^ 

157. Solve the following equations : 


( 1 ) 5U + _4 


4 ( 3 .-4) 
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( 2 ) 


a - 1 


1 


_j_ 


3 ^/! -|- 1 


() 


(3) 

(4) 


5(21 - 5m) 

12 “ 

3/) 1~ 41 p — 3 

~2 ~ 5 


9 - ?.p 


5 


0 


Solve the pioblcms by working out equations ‘ 

158. The length of a rectangle is twice its width. If the width of 
the reclanglc is increased by 3m, the area of the reetangle will 
be inercased by 24 m’. Find the original length and width of 
the rectangle 

159. One worker nrak.es 187 tooLs pel day. In 24 days he made 
213 tools more than what a second worker made in 25 days. 
Find the number of tools which can be made by the second 
worker per day. 

160. (1) Change Re, 1 into coins of 5F and 3P so that there would 

be 26 coins in all. 

(2) There arc lOOO labbits and hens at a school farm. All 
hens and rabbits have 3150 legs. Find the number of 
rabbits and hens respectively 

(d) Midtiplicaiion oj a Polynoinicd hy a Polynomial 

161 (I) Consider the area of the rectangle AHCD given below 
and show that 

{a i- h){c I d) ar -f he d- (id -\- M. 
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(2) Consider the area of the rectangle ABCD and show 
that 

i))(c — d) - ac + he — hd -- ad. 

M W K 



162. Check the following equality : 

{a -|- h)Qn -h n) atn -h bm I- an |- hn^ if 


No. 

1 

2 

3 

4 

a — 

5 

10 

.1 

0-5 

b = 

2 

-6 


0'3 

m ~ 

3 

20 

4 

-5 

n = 

6 

-4 

2 

-8 


In order to multiply a polynomial by another polynomial vve 
have to multiply each term of the one polynomial by each term of the 
other polynomial and then add the terms thus obtained. 

163. Find the product: 

( 1 ) {Sp + 2q)(9in — 7n) 

(2) {6a~ + 5h^X2a^ - 46“) 

(3) (-7x^ - 8y0(- + 3y0 
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(4) + 2xy - - Sy^) 

(5) x' + xy H- xy~ + /)(a: - j) 

(6) (// — by + by- - y'-'Xb + y) 

164. Simplify : 

(1) 4- b<'’%i + b) 

(2) (£Z"+= - 

If the terms of two polynomials are arranged in descending 
order of powers, it will be convenient to multiply them through 
columns. 

For example ; 

(3x:“ 4-11 — 5x) X (8a: — 6 -\- 2x‘-) can be put as 
3x'- - 5x 4- 11 
2x- 4- — 6 

6x'‘ - 10 a:=' 4- 22a:" 

4- 24a" -- 40a" -b 88 a 

— 18a"- b 30 a — 66 

6a" 4- 14a" - 36a" -b 118 a - 66 

165. Arrange the polynomials suitably and multiply by the column 
method : 

(1) (15a - 2a- - 9) by (-6a 4- 10 - a") 

(2) (5a -b 2 a" - 3a" 4- 1 ) by (2 -b a" - 3a) 

166. Calculate the constant term and the term containing the 
highest power in the product without actual multiplication ; 

(1) (7 4- 3a" - 5a) (- fl 4- 1 ~ «“) 

(2) (A“ - Ua' -b 2'3 a^ - 7a -b 0-75) (1-5 a" - 8a= -b 6 .a) 

167. Prove by actual multiplication that, 

(A 4- a) (A 4- 6) — A" 4- (« -h b) A 4- ah. 

This may be used as a formula. 
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168. Multiply using the formula obtained in problem 167 

(1) (X + 3)(x + 5) (2) (u + 9)(/i ~ 2) 

(3) (m - 2)(m - 3) (4) (x - 12)(x + 1) 

169. Find the numerical values of the following expressions, after 
having made the preliminary simplifications • 

N = (2x^ + x-y -I- 3x/ - -|- 5v) - (.V - 2 a> 

+ 3xy- - 5/)(2x - y ); if x - 1 ,-- 3 

170. Solve the following equations : 

( 1 ) 6 x“ — (2x — 3)(3x -h 2 ) = 2 

(2) 3(x + l)(x 4- 2) - (3x - 4)(x 4- 2) - 36 

171. If one side of a square is increased by 8 m, and the other is 
decreased by 5 m, the area of the rectangle so formed will 
be less than that of the original square by 4 mh Find the 
side of the square. 

172. If the length of a rectangle is decreased by 4cm, and the width 
increased by 5 cm, the area of the rectangle thus foimcd will 
is be greater than the area of the original rectangle by 40 cm-. 
Find the area of the rectangle if its width be equal to 15 cm. 

173. The product of two consecutive natural numbers is less than 
the product of the next two consecutive natural numbers by 
38, Find the numbers. 

174. (1) Take four successive naluial numbers. Prove that the 

product of the two mean numbers is greater than the 
product of two extreme numbers by 2 . 

(2) Take four successive odd numbers. Prove that the product 
of the extreme numbers is less than the product of the 
mean numbers by 8 . 

175. The length of a rectangle is twice its width. If we increase 
the width by 4 m and decrease the length by 5 m, the area of 
the rectangle will be increased by 16 ra4 Find the length and 
the width of the rectangle 
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176. Simplify the following : 

(1) {2x + 3)(5a- - 1) - (4x - 6)(1 - 3a;) 

(2) (fl- + 2a — l)(o''' — 1) — (rt* — a + iXa- -|- 1) 

177. Prove the following equalities : 

(1) 2(3r/ — Ab) — 5 [(2a -|- h) — (a — 2h)\ 

— [3(a — h) — 6(2a — /)) | - lOa — 26b 

(2) a(3a — a) — 2a:[(— 5a + 1) — (1 -- a')] 

— [A-(a — A') — a(2A' — a)] 2a- + lUax -- a-- 

178. Solve the equations. 

(1) (3a- - 1)(2a - 3) - (6a - 5)(a - 2) + 4 = 0 

(2) (3y^ -h ly - 6X2y - 5) - (2;-^ - 3r + l())(3j> |- 4) - 3 

179. The length of a school sports-ground, which has a rectangular 
form, is equal to 4T5 m and the width is equal to 27-5 m. 
The external perimeter of the bordering path is 154 m. Find 
the width of the path if it is uniform for the whole of the 
ground. 

180. Two cylinders start rolling along an inclined plane. The 
circumference of one of them is 2 dm and that of the other 
is equal to 3 dm. Find the length of the slope if the first 
cylinder does 7 rotations more than the second cylinder for 
the same distance. 

15. Raising Polynomials to a Power 

Formulas for Short Multiplication 

Raising a polynomial to a power means multiplying the poly¬ 
nomial by itself successively as many times as the power to which it 
is raised. 

For example : 

(2a- ~ A + 1)'^ - (2a“ - a -I- 1)(2a= - A -I- 1) 

(3a- — by ^ (3a'’- — i)(3A^ — /;)(3a'' — b) 

There are certain particular cases of these powers which help 
us in simplifying such expressions. 

These particular cases may be treated as laws or formulas. 
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Study the following cases carefully : 

(c) Raising Monomials to Powers 

Let us raise x- to cube power or to the power three ; 

= X' X x“ X x“ = ^ -- X" 

By analogy : 

{b'^f = ¥ % b‘^ ^ = /j'J'" -- If 

Generally ; 

{apy — a”' X o'".(n times) — a'"'''-" a'"" 

When raising a power to a power, exponents are multiplied and 
the base remains unchanged. 

181. Simplify (Orally) : 

(1) (2) (x'^Y 

(3) (j;’*)" (4) (x'-O’ 

182. Solve : 

(1) (- cO* (2) (- c^"«)* 

(3) (4) [ _ (-y)'^"J'‘ 

Let us raise the monomial 3m“p to power 3. 

(im-pY = 3}n~p X 3m^p x 3m-p 

= 3^ X (m“)» x - 2lmy 

By analogy : 

/I Y I 1 

( -j x'^yz ^) ” T ^ ~2 

= (y) ^ X y* X (a“)“ 

= X^y^z\ 

In order to raise a monomial to a power, it is enough to raise 
each of its factors to the same power and multiply the results so 
obtained. 
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183. Obtain the result after raising the monomial to the power 
indicated over the brackets : 

(1) ( b^y (2) (-0-3.v=z)^‘ 

(3) - ( 2-2- xyj (4) 5(- uHfcf 

(5) ( - 3 4 ( 6 ) 4 (j xyy 

184. Simplify : 

(1) (2) (0'2fl=*=-i> A-i"-**)’ 

(3) (4) 

185. Find which of the following expressions are equal : 

(1) — and (— .v)= (2) — x'* and (— x)’’ 

(3) — (2fl)* and (- - 2a)' (4) — (2a)® and (-2a)'’ 

186. Multiply : 

(1) (cr-hj' by {cr'Ify (2) {h'cy by (hcj 

(3) a'c'^ by (Sa^'c-')’' (4) (- iSa'x)'' by (^- 2 -ax') 

(5) (r\2ayy by (jg ay) 

(b) Square of a Binomial {Sum of Two Quantities) 

187. Write down the square of the sum of the numbers : 

(1) ni and k (2) b and c 

(3) “3a and x (4) 2d~h and xy 

Let us square the sum of two numbers x and y. 

(X + yy ^ (x-y y) X (x-h y) 

— x^ 4- xy + xy -j~ y^ 
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Hence : 

(x H- y)“ = X- + 2xy -f y= 

Square of the sura of two quantities is equal to the sum of 
squares of the two quantities together with twice the product of those 
quantities. 

188. Calculate the area of the square ABCD, and show that : 

(x + yy = X- + 2xy q- y- 



Fie 2 7 

189. Use the formula and find the value of : 

(I) (« -I- 5)= (2) (3c + 

(3) (3a.r’ + (4) (| -* )’ 

(5) (2m + l-ty 

190. Expand the following expressions with the hehj of the 
lormula : 

(1) (cr -h by 

( 2 ) -h ) 

191. Find the missing terms in the following equalities : 

( 1 ) (2a + ?)^ = + ? + 256 “ 

(2) (? F I0u)“ = 166“ ? 
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192. Form squares of the binomials from the following trinomials 
and put the remainder together with it as shown m the solved 
example given at the end of the question. 

(1) a~ -b Ga I- 13 (2) -|- S.v -|- 21 

(3) Ate + 12r//; + lO/j’ (4) 1 -h lO/i H- ¥ 

For example : 

¥ I- 14/; I- 50 - p'- + 14/; + 49 -1-1 
- (/; q- ly q 1 

193. Use the square formula to calculate the value of ' 

(1) (]03)'^ (2) (54)^ 

194. Solve the following equations; 

(1) x'- - {X -f- 2)2-8 

(2) (2x q- 5)- — Ax- A- X ~ A 

(3) {X -F 1)2 - (x - 2){x q- 1) - 3 

(c) Square of the Difference of Two Quantities 

195. Write down the square of the dih’erence of two quantities : 

(1) r/ and /; (2) 2.\ and p 

Let us square the dilTcicnce of two quantities. 

{x yf --- {x - j) X {X - y) 

^ (x- - xy — xy -F j;2) 

Hence . 

(X - yf = x2 - 2xy q- 

Square of the dilferciice of two quantitie.s is equal to the sum 
of the square,? of the two quantitie.s, minus twice the product of the 
two quantities, 

196. Find the square of (Orally) : 

(1) (0 - d) 

(3) (3(7 - h) 


(2) (a - 4) 

(4) (0-lb - 2) 
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197. Find the area of the square ABCD and show that : 
(X - y)' _ 2xy 4- 



--X 


Fig. 2.8 

198. Use the formula to expand the following ; 

(1) (2) (0■2^A\-' - 

(3) (Q2y^ - 0^-3/)"- (4) (2 47/' - Sq-Y 

(5) (fl"‘ - ay (6) (2x7”-' - y'Y 

199. Compare the formulas; 

(x + yf -I- 2xy -h 
and {x — >')- = x'' — 2.\7 4- j7“ 

Point out the likeness and the difference between them after 
writing them as given below : 

(x ± 3')“ "= ± 2 x 7 -f 

200. Simplify : 

(1) {\-2x-y - 0'5xy)= 

(2) (-2-57n“n' - Q'2m^nJ 

(3) ”ly o'*" — 1-^ ""j 

201. What expression should be added to (a — by to obtain 

{a -h by ? 

202. Fill up the gaps to make each of the following expressions a 
perfect square : 

(1) Tti' ~ 2mn 4- ? 

(3) x'* - ? -h 25f 


(2) 1 - 2a 4- ? 
(4) ? - 12aW + 
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203. Pick out the square of some binomials from the followinp 

trinomials : ^ 

(1) A-- - 20a' -I- 3 (2) _ lo.T -h 27 

(3) a" -- \2a - 1 ( 4 ) 9 ^- - 3 ().v |. OQ 

204. Find the missing terms in the following equalities : 

(1) (? - 3.V)' 49/P 9.v^ 

(2) (cSr//i ~ ?)■ - ? - ? -I- 9/P 

20 s. Using llic formula (.v - 2 aj' r=, calculate the 

values ol : 

(J) ('''’99)’ ( 2 ) ( 4 ■ 9 )' 

206. Simplify the following expressions ; 

(1) 3(5V - 2j.)' -I- (3x -- 5i'> 

(2) 2(7u - 3.V)'' - 3(a - I4x)- 

(3) (3ri-5/)j' !- (2r/ | 9/i)" - (26/-|-3/i)(27/> - 16//) 

(4) (4y; - - 7//)- - (3/> .| 5//)' - 2(2p H 3//)(4/i - - 17//) 

207. Prove the following identities : 

(1) (6/ - //)■ (/; - a)- 

(2) (-//-- /l)^ (f, _|. fyy 

(1) (2/? - //)•' (p -|. //) (2/1 q- //)^ (// - r/) - 2//^ 

208. Solve the equations ; 

(0 9.V- --- (3a- - 5)- ^ 20 

(2) (I.3.V --2)' (I2a -5)^ ■ (5r I 4)^ 19 

d) of the Sum and the Difference of Two Quant Hies ; 

By actual multiplication, 

(A' I- y)(x- -- y) + xy - .Yy - 

— — v“ 
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Hence . 

(X + y)(x - y) - x= ~ y“ 

Explain the above formula with the help of Ihg. 2.9. 



(rt) (i>) 

ri« 2 ‘) 

Thus, the product of the xum and dilfeieuce of tuo quantities 
is equal to the difference of the squares of these quantities. 

209. Find the product of the following binomials (Oral) : 

(1) (a — C')(6' -j- a) (2) [a -- l)(l ~\- a) 

(3) (2o + hX2a - h) (4) (id - 2 )(2rf -I- 4 ) 

(5) («■- -1- b‘Xb- - a-) (6) (-t-t - 0’5 j’)(4x 4- 0'5j() 

210. Simplify with the help of the formula given above ; 

(a) (1) (24.-|,,)(24x -,-4-,,) 

(2) (0-02^ - 0-5m) (0-5u + 02/) 

(3) (2-3/c+4/)(4/_23/0 

(4) (f/‘ + If) (a^ - /;') 

{b) (1) 38 X 42 (2) 101 /. 99 

(3) 57> - 43= (4) -^£44 

211. Prove the following identities : 

(1) - 3 (a -f- \){a - 1) = 2a- -f 3 




ALGIillRAU; LXPRFSSIONS 67 

(2) {X + yXx - y)(x- + y^)(x' + y^) - x*‘ - / 

(3) (fl + 6 — c)(a b -y c) = a" 2cib -f- b" — c'“ 

212. Simplify : 

(1) [lu + ly -I- 3(m -- 1)^ - 5(/h H I)(/h - j) 

(2) - (3 -I- xy -1-5(1 x)' - 3(1 v)(l -I- x) 

(3) (2a; — 3v)(2a: |- 3)')(4v’ -|- 9)''-) 

(4) (2 A-- -|- 2y — A)'^ ^ 2 2y ]- .vy) 

213. Solve the following equations : 

(1) (3a + 5)(3a - 5) (3a - 1)^ - 10 

(2) 2(2.v I 1)^ - 8(v -1 1)(A- - I) 34 

(3) (10a - 3}“ --4(5a- 1)(5a-I 1) -7 

(e) Cube of the Sum of Two Quemtities 

(v-l-.)')" (y-\-yf {X-\- y) 

■ (A“ -I 2av -I- >’-)(A I- y) 
a'' -1- 2a- y -I - xy- -\- a-)' |- 2Ay' 1- y' 

Hence : 


(x y)" : X'' -| 3x'y -1- Sxy" |- y'' 

- 4- y’’ -I- 3xy (X 4 y) 

Thus the cube of the sum of two quantities is equal to tlie sum 
of the cubes of the two quantities, together witli thrice the product of 
the product of two quantities and their .sum. 


Expand : 

214. (1) (1 I by 
(3) (3./V I ly 

'^'215. (1) (4a-'' 3- Syy^ 
(3) (0’5a 4- O-hT' 


(2) (a -1 4y)'' 

(4) (a I Irf 

f 2 ) ( 3 a + 4 /.)’ 

(4) (0-2fl'' 4 - 
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(5) t 

(7) (1 + fl'-+0' (f^) ((I'lA" ‘ 1- j'"")' 

216. Find the missing terms in the rcillowing equalities : 

(1) {Cl I- ^ I '' i ? 

(2) (? I- IciY 1 1- ? 1 ? t V 

(3) (2r' + ? i- 12.v"i'' i ? i ? 

217. Prove the following identities : 

(1) a'^ + 3ab (a d /)) -1- /P - (a \ hV 

(2) {2a -|- by — {a — h)" {Su !- h) 21u'h 

218. Solve the equations 

(1) 0^ + 2y + {2y -I- 1)" - 9e(i. -!- 1)^ ],S 

(2) (x -1- 2)(.v - 2y - (.V d- D'd- 5.V' - 0 - 

Solve the following problems after having formed an equa¬ 
tion ; 

219. If from the cube of an odd number vve subtract the product 
of three consecutive odd numbers, middle of which is equal 
to the given number; the remainder is 28, Find these 
numbers and check your result. 

220 Prove that if to the product of two consecutive whole num¬ 
bers we add the greatest of them, the number obtained is the 
square of the greatest number. 

(/) Cube of the Difference of Two Quantities' 

{x - yf ^ {X - j.)^ {X y) 

(.v- -- 2xy -F yy{x --- y) 

~ 2xy + xy- — 2xy~ — y'' 

= X® ~ Sx'j/ -F 3xy'^ ~ y^ 

x^ ~ y^ ~~ 3x7 - :h) 
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Hence : 

(X - y)“ - x’ - 3x-y -|- 3xy-’ - y'' 

X' - y* -- 3xy(x y) 

Thus the ciiStc of the dilEci’ence of two qiiniitiiie.s is equal to the 
difference of Ihe cubes of tlie two qiianlities less by ilmee the product 
of the product of two quantities and tJieir dilferciice. 

221. Expand : 

(!) (3 - /))' (2) (.V - 3)‘ 

(3) (2a - 3/;)’'* (4) (2a' 2b-y 

(5) (4 -- ‘H’ i« (»i*' 4*')' 

222. Compare the formulas : 

(x-1--v' I 2 x=t-! 

(X — jO ' -■v" 3 .yT' -I 3x1''- ~ }>'•' 

Observe the likeness and ditTcrence heiwcen Ihcni, We pul 
them together as follows: 

(X i t)'' -v* :l- 3 a-j' 1 3x>’'' £ y' 

223. Prove the identities : 

(1) (- a — hf (a -|- by 

(2) (a ' by — (b — a)' 

(3) 5(x - j’)'* 1- 5y (X -1- y)' + x' (x • 5r)- ^ 4 a' 

224. Find the missing terms in the following equalities ; 

(1) (? - by ---- ? ~ 3z% 4' ■? - f’" 

(2) (5/) ? -I- ? - 1 

(3) (? - ay - ? - 3a”-h' f ? - ? 

" -225, Solve the equations , 

■'-..(I) (8x - 3)=x - (4x Ip - 7 
2) c4v - 3V - vrRv — n 
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(3) {X - 2y - (x -1- I)”' -1- (3a- -I - 2)' --= 2 

226 Simplify : 

( 1 ) (a 1 - — a -1 1 ) 

( 2 ) (1 - 1 - /;/-)(! ~ m- ~| /;/') 

(3) {2a -| 3)(4g- — 6a ! 9) 

(4) 4') 

Conclusion : 

(X 4- yj(X“ - xy + y=) - X'' -f y' 

227. Simplify . 

(1) (/; _ i)(/,. .p /, -p 1) 

(2) (3^/ - 4)(9a^ -I 12^ 1- 16) 

(3) (" 2 ^ — 2/j^( -P ah 1 46-). 

Conclusion : 

(X - y)(x^ -1- xy 4- y'O -- x'' - 

228. Use the formulas stated above for simplifying the following 

(1) 19" (2) 99'' 

(3) (l-OI)' (4) (4’8)" 

229. Simplify the following expressions and find their values : 

(1) 2x" + 9 - (X 4- l)(x" — A- -h 1), if A = 4 

(2) (a — 1)" — 4a(a 4- 1)(« — 0 + — l)(fr -h a 4- 1) 

if a -2 

Problems and Exercises for Revision 

230. (1) If a4-t= 4 find a=> +-— 

(2) if A - ^ = 3 find a® 4- 
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(3) if A-“ f 

= 7 

(ind A" 

(4) if-v'-|- _^, 

11 

find A' 

(5) if A- -b 

3 

lind y' 

(6) if A - 7 

^ 4 

hud a’ 


I 

X 

1 

A 


A' 


231. Prove llic following idcniilies 

( 1 ) (a -|- 1 c'K/7 -|- c - a) -1- (/> -1 c — f/)(c j- a — b) 

•f {c \ a - h){a I- h — c) |- {a 1 b - b + c) 

■ 4b{a |- (') 

( 2 ) {y 1 zf - (y ~ zr 2z[3y^ 1 - -) 

232. Without actually multiplying (he polynomials write down the 
coellicicnt of: 

(0 cf in the product (2c/' | l)(c/' — a \ i) 

(//) r'm the pioduGl (1 1- 3r)(l |- 2;' - 3)’' |- j-’) 

233. (1) Prove that the square of any odd number decieascd by 

1, is divisible by (S. 

(2) Prove that the sum of the cubes of three conseeulive 
natural numbers is divisible by 3. 

234. (1) By what number should 2522 be divided to obtain 105 

as the quotient and 2 as the remainder ? 

(2) By what number should wo divide 1239 in order to 
obtain 103 as the quotient and 3 as the remainder ? 

§ 16. Division in Monomials and Polynomials 

We have learnt in arithmetic that while dividing a natural 
number by another natural number we cannot always get a natural 
number as quotient without a remainder, b’or ex.implc, 17 cannot 
'^divided by 5 without a remainder. 
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In such cuscs llic iiuoticiU is written as a fractional niiinher, 
where the dividend is numerator, and the divisor is the denominator. 
For example : 


and 3 ■. 8 ^ 

Introduction of fractional numbers made it possible to 
divide any number by any other number except zero The same 
rule of division applies to algebraic expressions also. The quotient 
is not always a whole algebiaic expression. If the quotient 
after the division of a whole algebraic c.xpression is a whole algebraic 
expression, it is said that dividend has been divided by the divisor 
without remainder. Let us take some examples • 

(1) 2cih T b 

III this ease the division is feasible; the quotient is a whole 
algebraic expression 2u. 

(2) (2ah -h c) -r b 

In this case it is impossible to find such a whole algebraic 
expression which would be obtained after dividing (2r//> -|- c) by b 
without a remainder. In this case division without remainder is not 
possible. The quotient is written as a fractional expression, in 
which dividend is the numerator. For instance : 


{2ah T c) T b — 


2ah -1- V 
b 


Later on we will always assume that divisor is not equal to 
zero, as division by zero is not defined. 

That is why if a divisor contains one or more letters such ^ 
that their product is zero, the division will not be possible. It 
necessary to bear this condition in mind when we make dmsion,^^ the 
algebraic expressions 
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If the dcnominalor of ii j'ivoii expression is equal to zero for 
any values of llie letters contained in it, such an expression makes no 

sense. For exEimple, the expro.ssion makes no sen.se. 

(a) Division of Quantities hivolvinf^ Vamr of One and the Same Base 
2'' - 2' (2' X 2'') . 2“ 2 ^ ■“ 2“'“ 

3" 3' - f3‘ ;< 3-) 3> -- 3- - - 3"-' 

a’’ a' - (rF X o') -- «'* rF — r/’"* 

Generally, 

U'" r a" a’"*" (in r n). 

Let ns check it vip. Wc know that n"*'" x a" -- There¬ 
fore, fi”' r/" ■“ 

Thus in tlivision, involving the powers of one and the same base, 
we subtract the exponent of the divi.sor from the exponent of the 
dividend. 

If m n, divisor and dividend being eLiiial, the quotient 
will be equal to 1. 

Flence, 

am ™ am a"*"" 

- a" 

1 

235, Apply the operation of division on (Oral): 


(1) 9« 9" 

(2) m’ ~ nd 

(3) c" c‘ 

(4) p" // 

(5) x"> 

(d),p fd 

236. Divide : 

(1) / ■■■ ( ■ t) 

(2) - z' -p 

■. (3) (- /X) -> ( - /F) 

(4) a’"^^ d- fl”' 

(5) 

(6) 0="+^ -2- 0"+^ 
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(b) Division of Monomials by Monomials 

Let us assume that it is necessary to divide lOaV/'c by 4a'’A. 

Let us use the rule of dividing the product of several numbers 
by a number and the rule for dividing a number by the product of 
several numbers. 

10rf7;"c ^ ^ci‘b ~ (10 -- A){a“ -r b)c 

- 2'Sd'b'c. 

Having multiplied Aa''b by 2'5a-b^c, wc will obtain dividend 
lOdd'c. So, division is correct. 

237. Divide : 

(1) by Ax-y (2) bb'ed by 'ibc 

(3) 15/nV by [-5m-n-) (4) ]8cV/-by ISbV/- 

238. Would it be possible to divide the following monomials with¬ 
out a remainder ? 

(1) Sdb by Aab (2) by (--3,v‘y) 

Write down the quotient you get on dividing the monomials 
in the form of fractions. 

In order to divide a monoininl by a monomial, it is enough 

(1) to divide the coelRcient of dividend by tlie coelBcicnt of 
divisor ; 

(2) to subtract the exponents of same factors occurring in the 
divisor from those occurring in the dividend. 

Using this rule it is necessary to bear in mind that 

(1) if some letter occurs only in the dividend, then it is retained 
in the quotient with the same exponent; 

(2) if exponents of some letter in the dividend and the divisor 
are equal, this letter will not be found in the quotient. 

monomials without a remainder is impossible in , 
the following cases (in the case of natural number exponents only): 

(1) if an exponent of some letter of divisor is greater thar/ 
exponent of the same letter of the dividend ; 
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(2) if tlie divisor contains a kttcr, which is not contained in 
the dividend 

239. Simplify ; 

(J) 2()/nVr (5/n7/ ) (2) 8/Pr' -■ (■2yjr) 

(3) (-l2/n//) 4mn (4) 4a'h'c , (■- abc) 

(5) ( J-2^/'7;'r') ( ()-3n7;c7 

-12c'v^ 

(6) -‘48c 


240. Divide 

- 0 

(1) 0'5r/"’h'‘r’' by ^ a'be 

(2) -0'35h‘ 2r by 0 

241. Simplify : 


I2a'b'’""c 

(1) .-i(pc7p«-i 

(2a''bf X {2aH}'') 
^ ’ 'ifni’b'Y 


8 pin 'JnH 

(3) (V')‘ X (A')' 

27" < 9" ^ 

Write down the quotient a; 

s a fraction : 

(1) a . 6 

(2) 8 y e 

(3J -7/1-f ( 20) 

(4) 5ah 4 jhj 


(c) Division of Polyiiomials by Monomials 

Check tlie justification of the cquaJity given below : 


(a - I b) in 


b 

in 


if a 36 
h 24 
in - 4 


243. Divide ; 

^ (1) (10^/ -b 5) by 5 


(2) (16 - 20^) by 4 
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Let US assume that it is ncces'-ary id make the following 
division . 

{6ci'h-■ lifb i 8 ( 1 '/)■') , 2u h 

Having divided each term of the poKnomial by 2a'b, we 
will obtain 

3oVi - 3'5f/ -i 4/;' 

Let us check it: 

(3ft'7j ~ 3-5(1/ i 4b-) •: 2a'b 6//’A la'h ' Kt/’/f' 

In order to divide a polynomial by a monomial, it is necessary 
to divide each term of this polynomial by the monomial and 
then add the results thus obtained 

244. Make the following operations; 

( 1 ) {a-b -|- a) -r a 

(2) (x- - ax') r X 

(3) {9xf- - { ^xf) 

(4) (-lOx" - 5.\'“ ~ 20 .y) :■ (-5.X-) 

(5) (a“y — ~ 2a^ 

(6) (xy - 4- 4xy 

245. Simplify ; 

(1) i-4x'^ + 12xh^’ - I6.v'y'') ; (-4.vi 

(2) -I- 24(dx^ -I- 6r/=Y») berx' 

(3) (4/n" + 6m= - in) 4- (~p- m) 

(4) (-2«^ - 4- /?•“) 4- y/i 

(5) (p^ -h 4y;“ - 6p= ~ 8p) -y (0'2/;) 

(6) ^-4mV — 4ndfp 4 inV'^ -y nPn' 

246. Put down the missing monomials in the following equalities. / 

36a — 24a 
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mxy^ - ? 
(2) ■ ^ 


9xy^ - 2x"y 


( 3 ) ’ "28/, 3-5/,Y- -- ^ 


247. Simplily . 

(1) (lOfi - 5) , 5 - 0 {a I) 

(2) (f).Y I- 3) , 3 -- (2()v - 20) . 10 

( 3 ) {Cl \) ■ a - (Ici- ! 4ci) - 2a 

(4) x{\ 3) (6,v'' - 12v“) -r 6 y 

248. Prove the following identities • 

(1) (f/ -I /O' - (V/' 1 (fh)' a {ah - by -- b 4ab'^ 

(2) {x - 1 ') ' {X' - .YiO' A- -f- (A*j^ -1- h y ~ 4xy'^ 

249. Simplify the algebraic expressions and find the lesult; 

(1) [(5rt - 2hy - -irff (~ ()-I25fl'VP)] p 5a - 

[(3a - 5/0' 4/P] if a -■ 2, b 3 

(2) (3a ! 2/0 ' |-5a'//"^ -r 9a 

I {cl - 3b)' 4b', if a 5 ; b 2 

250. Solve the following equations : 

(1) 20.v'‘ ; - 4 .y’ 14 O ■ 4 

(2) 8/; 12/P 6/0 -'t- 15 - 45 

(3) [(j ! 40 -- {3y -i- 8)0 y" -- ■ 1 

251. Divide and check up the results ■ 

(1) (5(0/0 3(0/0 - 15(0/0 4- I2a70) 3470 

(2) (2'8(/70 0'12a'V;‘ ^ aVO) : (0'4f0/O). 
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Linear Equations with One Unknown 


§n Set 

Ill this chapter we will describe what v'c mean by the word 
'set’. In daily life you may speak of the collection of printed books 
you use at school or you may speak of the crowd of people watching 
a football match. In mathematics wc prefer the word 'set’ for a 
collection of objects, The objects, called the elenicnfs of tlic set, are 
often enclosed within the symbol {}. 

Example 1 

(h2,3} 

denotes the set of natural numbers smaller than 4. 

Example 2 

{ Cl, b, c, d } 

Can verbally be described as the first four letters in the 
English alphabet. 

Sometimes it is rather difficult or time consuming to describe 
a set by means of a list of the elements within braces, Suppose you 
have to describe all the natural numbers, smaller than 1000, and that 
you want to use the braces. We agree upon the following notation . 

{'.2,3,4,.,, 998,999 } 
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Where the dots denote the natural numbers from 5 through 
997. 

1. Write down in a list form the set whose elements can be 
divided exactly by 6 and are less than 54. 

2 Write clown in a list form the set of primes between 1 
and 52. 

3. Write down, using braces, the set of odd integers less 
than 1000 

4. How many elements arc there m the set 

{3,6,9,.. 102}? 

All the sets we have dealt with so tar contained only a finite 
number of elements and are therefore called finite sc(.s You have 
however already dealt with sets, which arc not finite, in the previous 
classes, for example, the set of all whole numbers and the set of all 
rational numbers. Such sets arc called infinite sets, An infinite 
set hascountless elements. 

Example 3 

The set of whole numbers may be denoted : 

10,1,2,3, . } 

where the dots without a final element denote an infinite set 
Example 4 

The set of all multiples of 3 may be written as 
{ 0, 3, 6, 9, 12. } 

5. Which of the following sets are finite sets and which arc in¬ 
finite sets ? 

{a) { 1, 2, 3, 4,.99, 100 } 

{b) the squares of all positive integers 

(c) the set of citizens of India 

{d) all positive integers less than 10" 

(e) all positive integers greater than 10" 
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(/) the set of all prime numbers 

1 2 

(g) the set of rational numbers between and 

6, Write down within braces the following sets . 

(a) the set in problem 5/) 

(/)) the set in problem 5(/ 

(c) the set in problem 5f'. 

Sets are often represented by capital letters. For example, 
the set of natural number,s is represented by letter N, the set of 
whole numbers by W, etc. There arc some other standard notations 
which are commonly used, such as 

N-{ 1,2, 3,.} 

W-{0, 1,2,3,.} 

!----{.-3,-2,-1, 0, 1,2, 3,.} 

(It should be observed that (he dots denote infinitely many 
elements preceding 3), 

Q --- { all fractions of the form where a, h arc integers, 
and i 7 ^ 0 } 

(Q is the set of all rational numbers. Observe also that this 
is a combined use of verbal description and braces.) 

Suppose you are asked to write down the elements of the set 
of all buffalos of green colour. We have to agree that the above 
sentence describes a set, but a we know, there is no clement in it 
We will agree to call a set without elements, the empty set. The 
empty set is denoted by the Greek letter, i>. 

Example 5 

The set C of whole numbers which are in both the 
~ {Ij 3, 5, 7, 9 } and the set B = { 2, 4, 6, 8, 10 } is the ep/ 
set, Thus C = 0, / 
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Example 6 

Find the set C' of numhers winch me m both the sets 
A = { 0 , 1, 3, 5, 7,9 ] and the set B | 0, 2, 4, b, 8, 10 Here we 
see that C - I 0 j. it is very iinpoitant to roah/x that C is not 
equal to 0 as it contains an element, namely, 0. 

7. Give a verbal description of the set 

1 2 4 6 8 I 

8. Write down the set of integers between 31 and 37 which aie 
prime numbers. 

9. Enclose the elements of the following sets within braces: 

(a) The set of two jilacc integers gicater than 99. 

(h) The set of two place even integers greater than 98 

(f) The set of all the whole mimbcis bctw'ccn 20 and 40, 
which aie cli\isibh; by 4. 

(cl) 4 he set if all multiples of 5 (giealer than zero), 
s 2 Open Statenjents 

Consider the following phiases and sentences ; 

(/) 13 is a piimc niimbci 
(ii) Madras is situated at r.m'th of iDclhi 
(Hi) Nehru 
(iv) Open the door 
(V) 3 7 24 

(t'O '2 -I 3 ■ 

We see that 1 and 6 arc true sentences, 2 and 5 are false 
xes. It is how'cvcr impossible to say that 3 and 4 arc true or 
'We tgrec to call a sentence, of which it is possible to say 
< Vue or false (but not both true and false), a statement. 
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10, Which of the follow'ing plirus'cs and .sentences are state¬ 
ments ? 

(0 a (ii) 3 -16 - 9 (m) 4 - <1 

Example 7 

Consider now the following sentence. 

“He was a Secretary-General of the United Nations.” It is 
not a statement as we do not know who 'he' is ; on the other hand, 
it becomes a statement as soon as we choose a name instead of die’ 
in a reasonable set of names, say, {Nehru, Kennedy, Hammarskjold}. 
If we select Hammarskjold vve get a true statement, if we choose 
Kennedy or Nehru wc get false statements. 

This sentence is an example of an open siatenunn^ and the 
set [Hammarskjold] is the truth set of the open statement 'He’ in 
the sentence represents a definite, but unspeeificd person chosen from 
the set of names in the set (Nehru, Kennedy, Hamm irskjold}. 

Let us look at a more mathematical example. 

Example 8 

“3 4 - .r --•= 9” where ' ,v should be chosen from the set 
( 5, 6 , 7, 8 } is an open statement, 

By substitution we find 


A' = 5 

3 -T 5 -- 9 

False 

X ~ 6 

3+6-9 

True 

X = 1 

3 + 7-9 

False 

X -- 8 

3 - 1 - 8 - 9 

False 

The truth set is 

{ 6 }. X is a variable, whose concept has already 


been given to you earlier. Here x represents a definite but unspecified 
number chosen from a given set of numbers [As from (5, 6 , 7, 8 ],' 
It is often convenient to name the set from which the variable cjy' 
he chosen as, thQ domain of the variable. An element of the d&^ 
of the variable is called a value of the variable. We often u^" 
shorthand symbols. 
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For example, 

Let A -{1,2, .11. [iistead of willing ] belongs to the 
set A we wiite 1 g A. The symbol g is read ‘belong(s) to’. 
We know that does not belong to A, 

we write this as y ^ A 

Let an open statement, with a domain D be given. Those 
elements m D for which the open statement is true, as we know, is 
called the tiuth set of the open statement. The truth set in Example 
8 can be written as: 

-V e { 5, 6, 7, 8 such that 3 1- ,v “ 9}. 

If we agree to substitute the phrase ‘such that’ by a 
symbol' : we have then 

{.X 6 D • 3 - 1 - A- - 9 } where D - ■■ { 5, 6, 7, 8 } 

[Note. Two .sols arc equal if they contain llic .sain: elements ] 

Example 9 

Determine the truth set of the open statement 

■ •^•eQ'..v I { --l}- {-{} 

Scad : The set consisting of all x that belong to the rational 
numbers such that x - ” i- 

We see that the truth set is equal to the set which contains 
the rational number -y- 

1 

Note that you have to use braces around the element when 

you write the truth set, 
vlxample 10 

Determine the truth set of the open statement 
jx e N : x += l] 



Wc sec that ilicrc is no such natural numbei. 


f 1 ^ 

Ihciefoic p" e N ' A I 11 V) 

11, Which of the following .sentences and phrases are statements 
and which are open statements ? 

(r/) Eacli sc|uare is a parallelogram 

(h) There is a parallelogram that is not a square 

(c) 7 is a prime 

{(I) India 

(e) He is a king 

if) 2 

fg) 2 -h 3 7 

(h) 3.V - 9 

(/) 3.Y 9, where .v £ W 

(/) 3 -|- -v - V 1-3 for all .v £ Q. 

12. Determine the truth set for the following open statements' 

(a) X is the biggest city of Asia, where the domain of the 
variable is all cities in India. 


(h) .X G 3, where .v e N. 


§ 3, Equations and Inequations 


We will consider only two types of open statements in the 
rest of the chapter, namely, equations and inequations. 

Definition . An open statement^ which contains the sign of 
equality and an unknown number denoted by a letter, is called an 

equation. 


Definition: An open statement, that contains some of the 
symbols <, <, > ,> is called an inequation. (We shall return to this 
definitton later on in this chapter). fi 

We say that we have solved an equation (inequation) 
have determined the truth set of the corresponding open 
ment We call the elements of the truth set solutions. (If 'v 
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an equation wc also use the nuinc roots foi the elements of the truth 
set). Wc also say that the elements ol' the truth set satisfy the 
equation (inequation). 

If the domain of the variable i.s finite wc can find the solutions 
of an equation (inequation) by substitution as in Hvample R, wheie 
we verified for etich element in the domain if it belonged to the truth 
set or not. 

This simple method is not possible to use if the domain has 
an infinite number of elements 

Example 11 

Determine v 

l.\ £ D -v' • 3\' i A .1 0} 

where D { 1,()J. 

Solution 

I give.s : ( I)' I 3 ( 1)' I ( 1) 3 0 true 

■V ■ 0 gives ; O' : 3.()' i 0 3 3 false 

The truth set is [ I j. 

Example 12 

Determine v 

{■V e D : 4a- ! 2 2v ; Ij 
where D - { -2, I, 0, 1 

Solution 

Substitution gives us 

-V 2 gives 4 ( 2) 1 2 2 ( 2) ) 1, i.e., 

S I 2-.. 4 i Ij/,e,, 6 -3 true 

-V ■ 1 gives : 4 ( I) I 2 2 ( 1) [ I, i.e., 

~2 •. -1 true 

-- 0 gives : 4.0 -p 2 . 2.0 d- 1, i.e., 2 ; 1 false 

X ^ 1 gives ; 4.1 [-2 -a 2.1 |- 1, i.e., 6 < 3 false. 
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Answer : 

Tlic tiuth set is { -2, ■ I ) 

Before we proceed with solution of equations we lemind you 
of the following property uf/oio under niultipUcations. 

Form MJ^; 

a.h - 0 is equivalent to 

a 0 or b 0 (or both) for all a e Q nnd A g Q 

Form Ma ; 

a,c ^ b.c is equivalent to a b or c 0 
(or all the three -- 0) for all « G Q, G Q and c g Q. 

We often use the symbol instead of the phrase “is equi¬ 
valent to”. 


Then : 

Form Ml ■ a.b — 0 <!► a 0 ox b ^0 
(or both) for all a e Q, b £ Q. 

Form Mg: a.c ~ b.c o a h or c ■ • 0 

(or all the three 0 ) for all a, c g Q- 

In Class VI you have already used the form 2 in exanipleSj as 
Ax -“= 8 . 

4x = 8 Ax ~ A y. 2 4 *. x x 4 — 2 X 4 x 2 


§ 4. Roots of an Equation 

Let us consider the following examples each of which 
given in different wordings. 

Example 13 


{a) Determine the truth set of 

{ x G Q : 2x: — 1 == 0 } 

Answer: |-y| 

(b) Solve the equation • 

2x - 1 = 0, 

where the domain of the variable is the rational numbers or 
where x g Q- 


is 
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Answer : a ^ ('riie equation lias one root). 

Example 14 

(fl) Determine the solution set ol 

{a-g Q:(v IK.v • ]) 0} 

Solution 

(.V l)(.v I 1) 0 

V 1 or A' I. 

Answer: (1, I } 

(b) Solve the equation 

(-V 1)(A -1) 0, 

where x £ Q. 

Answer : a, . I ; Aj 1 (The equation has two roots). 
Example 15 

(a) Find the truth set of 

{ A G Q : A I 5 A T- 1 } 

Answer : The empty set. 

(h) Solve the equation 

A 4- 5 A 4- 1, 

where a g Q> 

Answer : There is no such rational number. (The equation 
has no roots.) 

Example 16 

(a) Find the truth set of 

{A G Q : (a 4- I)' - -■ 4- 2x 4- 1 } 

Answer : Q (The set of all rational numbers.) 
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(h) S(vlvc the et|uation ■ 

iv \y V ?\' 1, 

where a e Q. 

Answer : The equation is saiishcd for all a g Q (The 

equation has countless roots). 

We saw in the cxamplCvS that wc can formulate the problems 
in dillercnt wordings. We will usually use the forms used in 
part (/)) of each of the above exami)lcs, both for equations and in¬ 
equations, We also agree to let the domain of the variable be Q, if 
not otherwise stated. 

In addition to the property c.xpressed by Mi and M.,, in the 
solution of Example 14 we will use a similar property of addition. 

A : a -h c - b \ c a - h 
for all « £ Q, /) £ Q and c £ Q. 

[Note 1. It i.'i obvious that a = h implies tliut a -\ c — b -\~ c [a = b 
means that ‘a’ and ‘h’ lU'e names of the same number, and as addilion is unique it 
follows that fl -|- c •- /) + c. The other sliUciuont tluiL a ]■ c — b -\- c which 
implies that a = b, is a fundamentat properly for uilional numbcisjj. 


Note 2. It is now quite easy to prove that cveiy equation of the form 
^4 .x = A:x£Q;«, has at the mo.sl one root. 

Suppose there were two roots, say Aq and that satisfy the 
equation. We have 

n 4- X, = b 
and n + Aj = b. 

Aj gives a + Aj — a + a^ o- Aj + a = a^ -p « Aj ^ a^ 
That there exists a value of a for which 

+ A = & 

depends on the following fundamental property of addition. 
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For all a e Q and A f Q there exists some .v e Q such that 
(I : V h. 

We have then, that each equation 
a '• .Y A, 

where a e Q< has one single root in Q. We write 

A A a. 

Example 17 

Solve the following equation in Q ; 

{a) 2.x 1 5 ^ A- -i- 4 
(A) A- - 3 j 5A' 5 a- j- 5. 

Solution 

(a) 2\ 1 5 A‘ ; 4 A j- A' j- 5 -- A 4 

/\ 

<-> A I 5 1 A 4 ■ A V -i- 5 -■ -1 + 5 

A 

A‘ 1 . 

(A) V -- 3 1 5a 5a I 5 <> A . 3 -1 5a - 8 -3-1- 5a 

A 

A- 8. 

When you are asked to check that your solution is correct, 

you have to check that the left-hand side of the equation has the 

same value as the right-hand side in the original equation when the 
root IS substituted for the variable as follows : 

(n) A - 1 gives: L.S. - 2 (-1)-h 5 3 

R.S. 1-1-4 3 

A' “1 is a root. 


(A) A- - 8 gives: L.S. . - 8 - 3 -h 5.8 - 45 

R.S. ■ . 5.8 1 5 ----- 45 
.-. A' = 8 is a root. 

We will now solve two more examples, where we make use 
^ of the properties M,, and A. 
il^xample 18 

Solve the following equation in Q 
one rooF - 1) = 0. 
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Solution 



0 

-y 4j(A 

- 2)(a - 1) 0 


^ A 

h4 

0 or A 

- 2 0 or A -- I ■ 0 

...M, 

Now A 

q-4 

0 ^ 

A 

A -I- 4 - 4 — 4 

A - = — 4 

and A 

~ 2 

- 0 ^ 

A 

_ 2 - 2 - ■ 2 

A -- 2 

and A 

_ 1 

- 0 ^ 

1 

t 

i 

A = 1. 

Answer; 

A - 

- ~4 or A 

— 2 or A -= 1. Note that 

A -- -4 and 


X = 2 and x = I arc all roots to the equation. 
Example 19 


Solve the following equation in Q : 

{2x - l)(x + 2) 0. 

Solution 


M, 

{2x - 1)(A' + 2) - 0 2x - I =•- 0 or A' q- 2 = 0 
2a - I = 0 

4> 2x — 1 -l-lr=0-l-l 
2a = 1 



1 

^ X — ^ 


X 2 ^0 

X 2 — 2“0 — 2 

o X — "2 

Answer - ^ ^ x ^-2. 

Note that both a = y and a = -2 are roots of the equa-<ef-‘ 

tion. 
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Hence, 

0) equation can have only one root. For example, the 

e([iiution 2.x - I 0 has only one root .x - • 

{ii) There arc equations which can have several roots. So the 
equation (.v 1 J(.v { Ij(.v 2) 0 has three roots. 

A-, I ; X 1 ; A-;, ^ 2, 

(///) Some equations may not have routs at all. For example, 
the equation a |- 5 . a' -\- 1 has no roots at all. 

(/v) Finally, an equation can have numberless roots. The 

equation (.v 1 1)- - a"' i 2 a -[ 1 has numberless roots 

because any value of a can satisfy this equation. In 
such cases we say that the given equation is satisfied 
identically or is an identity. 

13. How many roots (solutions) have the following equations ? 

(rt) A (Y 1 5) 0 {h) 2a -1-5 

(c) .V' -15 9 {d) 4a -I 1 - ■ 4y -f- 3 

(e)5hv-'2) 5 a 10 

14. Determine which of the following equations arc identities 
(are satisfied identically) ; 

{a) 5a 1-3 3 1 5.y [h) 4 — x ~ x 

(c) y - - y {d) A + (A + 1) 2a q- 1 

15. Determine which of the following equations are identities 
and which have no roots at all. 

(n) 2m -1- 1 -- 2 {m q- 2) 

(b) 5a - - 3a -- 15 -- 6 2a - 25 

(c) 4r; - - Sa' -f-- 3 q- 4 ~ z q- 7 

(rf) 3 a - 12 --- 3 (a ~ 4) 

16. Write down the equations with one unknown, which have 
the following numbers as roots : 

(a) 4 (6) 0 (c) -1 
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17. Explain, why r 3 cannot be a loot of the equation • 

5 

■ y ■ f 

§ 5. Equivalent Equations 

Two equations ai'e called equivalent, if each of tlicni has the 
same roots as the other, 

Example 20 

The equations 3,t + 9 - ■ 15 and .v -| 3 - 5 are equi¬ 
valent, as they have the same root .y - ^ 2 . 

On the contrary, the equations a- — 3-^0 and (a- ~ 3) 
(x — 4) ~ 0 are not equivalent, as the first of them has only one root 
a: - 3 and the other has two roots A', - 3 and a'^ - ■ 4. 

The equations which have no roots are also considered equi¬ 
valent. 

So the equations a -E 3 . - a: -j- 4 and 2 a' I ■-= 2x — 5 
are equivalent. 

The equations, which are satisfied identically according to 
the definition, are also equivalent. 

Example 21 

The equations 

4y + 3 = 3 + 43 J and 3^ + 6 = (2 + -) X 3. are equi¬ 
valent. 

18, Are the following equations equivalent 9 

( 1 ) A + 2 = 0 and (a — 2 )(a + 2 ) — 0 

( 2 ) 5a + 1 = 2 and 10 a + 2 = 4 

(3) 2a + 1 = 2a + 2 and 4 a — 5 = 4a — 1 

(4) A (a — 5) = 0 and A — 5 = 0 
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19, Write down the equations equivalent to the following equa¬ 
tions : 

(a) 2.\ - 1 5 

2 .\ 2 

(A) A' - 1 T 

(r) 2 a- ; 3 2a I 

20. Check up whether the equation 2 a- -\ 1 -- a — 3, is equiva¬ 
lent to an equation, which has the only root a - 4 

6. Properties of the Equations 

We have already learnt how to solve simple equations of the 
first degree in one unknown, using laws and properties of arithmetical 
operations At that time we went from one equation to another more 
simple equation in consecutive order and considered that alt these 
equations were equivalent. In order to convince that it is really so, 
let us consider the following properties of the equations 

Properly I, If wo add the same nuiuhcr or the same polyno¬ 
mial to both side.v of the c<|ualion, then the new equation will be 
equivalent to the given equation. 

Proof : 

Let us assume that we have the equation 
2a ; 3 A - I. 

(1) Add to both sides of it the same number V/’ and prove 
that the equation obtained, 2a 1-3 - .v — 1 -|- a will be equi¬ 

valent to the given equation 

2a 13 A - L 

Let us as.sume, that a ■ h is a root of the equation 
2.V i 3 .V -• 1 (in this case a -- b). 

Then 2h \- 3 h — \ 

hav 

•- Also 2h 3 -I- a — 1 + a, 

one numbers. 
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U means that x ■■ h is a root of the equation 
2.V -f 3 -{- a ---= X -- I -! a, 
then 2/j -)- 3 -f - /> - 1 -i- »■ 

Hence 2h -h 3 -|- a — a ~ h ~ I I a -- a. 

or 2h 1- 3 b — 1, 

Which shows that x r.. h is a root of the equation 
2x “h 3 = X — 1. 

(2) Let us add to both sides of the equation 
2X + 3 X - 1 

the same poli-nomial, ‘ax ~ c' and prove that the equation obtained 
2x + 3 -b {ax — c) --- (x — 1) 1- {ax -- c) 
is equivalent to the given equation 

2x -1- 3 = X — 1. 

Let us assume that x = 6 is a root of the equation 
2x + 3--:-x- J. 

Then 26 + 3 = 6 — 1. 

Also 2b 3 -{■ {ab — c) z= b — ] + (fl6 — c), 

as ct6 — c is a concrete number. 


It means, that x — 6 is a root of the equation 

2x 4- 3 + {ax - c) = X - 1 -|- (ax - c), 

By analogy it is possible to prove that if x = 6 is a root of the 
equation 

2x 4- 3 -f (ax — c) = X — 1 + (flx — c), 
then X = 6 is a root of the equation 
2x 4' 3 = X — 1. 

Corollary 1. If both sides of an equation have the same terms, 

then it is possible to cancel them. 

J 

Corollary 2. It is possible to transfer any term of an eque/ff 
from one side of the equation to the other with signs changed, 

[Note. The pupils may he asked to prove these cotollaiies inder Mli( 
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Below are given solutions of some of the equations proved 
above with the help of the corollaries and piopertics. 

Example 22 

Solve : 2.V -1 5 - .v |- 4 

2.V — .v ^ 4 • - 5 (the corollary 2) 

X -1 

Checking up, 

2(1) -1- 5 - “1 4-4 
3 - 3 

Answer ; 

x -] 

Example 23 

Solve for x . 

A" - 3 I 5a- 5a' -1- 5 

A- - 3 -- 5 (the corollary 1) 

A- ■- 5 + 3 (the corollary 2) 

A- - 8 

Checking up, 

8 __ 3 + 5 X 8 8 X 5 4- 5 

45 = 45 


Answer : x = 8 

21. Use the properties and solve the following equations ; 

(fl) 11 + 4x “ 3x — 1 

(b) 2 0'5x == 1-4 - l'5x 

(c) 5 — 6z 4 = 4 — 72 

hav {d) 2yx + 1 = \\ + 

Find the value of X, for which the expression 2x — 1 and 
one root.x + 1 have the same numerical values, 
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23. For what value of v the expression 4)' 1 3 iy is equal 
to 4 ? ’ 

Property 2. If both sides of an equation arc multiplied by the 
same number not equal to zero, the new equation will be equivalent to 
the given equation. 

Proof: 

Let us assume that the equation 

2a- — 3 - - 3a -i- 1 is given. 

We multiply the sides of this equation [by the same number 
a (a 0) and prove the equation obtained 

a (2.\: — 3) -- a (3a -j- 1) 
will be equivalent to the given equation 
2a - 3 3.V + 1. 

Let us assume that a - /? is a root of the equation 
2a — 3 --■; 3a -|- 1. 

Then 2/? - 3 - % + L 
Also a {2h — 3) — a (ib + 1). 

It means that .a — b is a root of the equation 
a (2 a — 3) = « (3a 4 1). 

Vice versa. Let us assume that x b is a root of the 
equation 

a (2a — 3) = fl (3 a 4- 1). 

Then a (2b — 3) = a (3b 4- 1). 

It follows from this that 

26 — 3 = 3& 4- 1. 

A = 6 is a root of the equation 

2a — 3 = 3a 4- F 

24. Using the property 2, solve the following equations ; 

(a) -lx = 14 (6) 2-'y ^ 

(c) — A = -i (d) -0'65a = 1'95 

(e) A pupil was asked to solve the following equation i 
3a — 9 = 2a — 6 
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He gave the following solution : 

3 (A- 3) 2 (.V ^ 3) or 3 - 2 

Find the mi slake of the pupil. 


25. Solve the following equations : 


{a) A' - - 7 i Sa 9 V 3 4a' 

{h) X + 1 -y A- 3 - A- -1- 4 -I- .V - A X -g -1 

(0 3 -i 2'25i' ; 2 6 2r i 5 -| OHv 
{(i) Sz !- ()-4S - 2-35r - 5-381 - 2 9a + 10-42 
(e) 2 I A- I 1 I A I I 7 
(/) I A- I 3 I -1 


26, Solve the following equations: 

(1) 17 (2 - 3/1) - 5 (/I 1 12) 8 (1 -- In) 

(2) (a:-1 5)(v I 2) ■ 3 (4,v -3) - (a* ™ 5)= 

Q) 3(r-| 1)- |.(a -4^' - 101 -1-(^ - 3)“ 
(4) (//; .[. !)•> (,n - 1)’ ■■ 6 (nf \. m -h 1) 

6 9 ' ■ 

1 -■ 9v. 19 - 3v 


3(2 

( 5 ) q 


( 6 ) 


§ 7. Generalization 

An equation ol the form ax 1- // - 0, where x is the unknown 
number, a (the coefiicient of the unknown) is any given number not 
equal to zero, h (con.sUint term) is also any given number, is called 
an equation of the first degree in one unknown. 

So lar only the equations of the first degree in one unknown 
have been considered. 

The equation of the first degree in one unknown has only 
one root. 
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Indeed, if we transfer h in the equation ax -|- h 0, to the 
right hand side of the equation, we shall obtain a new equation 
equivalent with respect to the given equation 

ax — — h. 

Now divide both sides of this equation by number a (not 
equal to zero). We shall obtain only one value for .v, namely 

- h 

X ~ - 

a 

It is possible to give a general rule for solving the equations 
of the first degree in one unknown : 

(1) Reduce the equation to an equivalent equation with 
whole numbers as coefficients of the variable. 

(2) Open the brackets. 

(3) Bring the terms containing the unknown on one side of 
the equation, and the constant terms on the other. 

(4) Reduce the similar terms. 

(5) If the coefficient of the unknown is not zero, divide each 
term of the equation by it on both the sides. 

§ 8. Solutions of the Problems with the help of Equations 

We have already solved problems with the help of the 
equations according to the following plan • 

(1) The unknown value to be found according to the con¬ 
dition of the problem was denoted by the letter x. 

(2) With the help of the data we tried to find two expressions 
using X and the natural numbers, 

(3) We equated the two expressions obtained according to 
the condition of the problem given. 

(4) We solved the equation and obtained the value of the un¬ 
known letter x. 
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(5) From this value of .x wc got the answer. 

(6) If several numbers were to be determined according to 
the condition of the problem , they were also determined 
as the values of-v. 

Sometimes it is very useful to work out the special table and 
to fill it according to the condition of the problem. 

Example 24 

A person bought 16 big and small balls for children and paid 
Rs. 24'4 for them. Price of a big ball is Rs. 2-5 and that of the 
small ball is Rs. F2. Find the number of big and small balls 
separately. 



Number of 

Price of 

Cost of 


the balls 

one ball 

all the balls 

1 Big balls 

X 

2*5 

2'5x 



P2 

P2 (16 - X) 


According to the condition of the problem : 
2-5.x -1- F2 (16 - x) = 244 


Solve the following problems with the help of an equation ; 

27. There arc 119 students in three classes of a school. The 
number of the students in the first class is more than the 
number of the students in the second class by 4 and is less 
than the number of the students in the third class by 3. How 
many students are there in each class ? 

28. There are 121 students in 3 classes. In the first class the 
number of students is less by 4 than that in the second 
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class and is more by 3 than that in the third class. Mow 
many students are then in each class ? 

29. The weight of the rear wagon of an engine, when it is full, 
is 122-8 tonnes. It contains water more by 32 tonnes than 
the coal and the weight of the empty wagon is more by 
45'8 tonnes than the weight of the coal. Find the weight of 
water, coal and the wagon separately, 

30. The angle A of a triangle ABC is equal to the sum of the 
other two angles. Find each angle of the triangle if the ratio 
of the angles B and C is 4 : 5. 

31. Find the angles of a triangle if they are in the ratio of 
2 : 7 : 11. 

3 

32. The base of an isosceles triangle is equal to of its either 

side, Find the sides of the triangle, if its perimeter is equal 
to 22 cm. 

33. The weight of grain in one store is twice than that in the 
other. If we take out 750 tonnes of grain from the first 
store and 350 tonnes from the second, the amount of grain 
in the two stores will be the same. Flow many tonnes of 
grain does each store contain ? 

34. The amount of coal in one stall is twice than that in the 
second one. If we add 80 tonnes of coal to the first and 
145 tonnes to the second, the amount of coal in the two stalls 
will be the same. Find the amount of coal in each stall. 

35. The volume of petrol in a tank is twice than that in the 
other. If we draw out 25 litres from the first and add it to 
the other, the volumes of the petrol in each of the two tanks 
will be the same. Find the volume of petrol in each tank. 

36. A father is 40 years old and his son is 16 years old. After 
how many years father’s age will be twice that of his son ? 



37. (/) If 2 0 " is subtracted from a number we obtain 3-15. Find 

the number. 

2 

(ii) -g of a number when increased by 12, is equal to 7-4. 
Find the number. 

{Hi) The difference between 3 times of a number and 0 011 is 
equal to 7'3. Find this number. 

38. (/) The sum of 3 successive integers is equal to 120. Find 

these numbers. 

(;7) The sum of 4 successive numbers is equal to 30. Find 
these numbers. 

39. A number consists of two digits, The digit in the tenth 
place is 3 times that in the unit place. If the digits are 
reversed, the new number will be 36 less than the original 
number. Find the original number. 

40. The sum of the digits of a two digit number is 11. If we 
add 63 to this number, the digits are reversed. Find the 
number. 

41. The sum of the digits of a two digit number is 12. If the 
digits are reversed the new number formed will be greater by 
18 than the original number. Find the original number. 

42. The sum of two numbers is 2490. Find the numbers if 
6-5 percent of one is equal to 8'5 percent of the other. 

43. The distance between two cities is 340 km. Two electric 
trains start simultaneously from these cities to meet each 
other. The speed of one of them is greater by 5 km/hr than 
that of the other, Find the speed per hour of each train if 
the distance between them is 30 km after 2 hours of their 
Start, 
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44. Distance between two stations A and B is 230 km. Two 
motor cyclists start simultaneously from A and B in the 
opposite directions. After 3 hours the distance between 
them IS 20 km. Find the speed of each cyclist, if the speed 
of one of them is less by 10 km/hr than that of the other 

45. At 4.30 A.M. a helicopter started from town A to reach town B 
with a speed of 250 km per hour. Having reached town B 
it stopped for 30 minutes and then came back to A at 
11.45 A.M. with a speed of 200 km per hour. Find the 
distance between A and B. 

46. A farm was to be ploughed in 14 days. If 20 ha of land is 
ploughed more daily, the work will be finished in 10 days 
Find the area of the land which can be ploughed daily and 
also the area of the farm. 

47. The distance between two ports is covered by a steamer in 
2 hrs and 30 mts. If the speed of the steamer is decreased 
by 6 km per hour, it covers the same distance in 3 hrs 
and 15 mts. Find the speed of the steamer and the distance 
between the ports. 

48. A postman takes 35 mts to deliver mail from place A to 
place B. On return he increases his speed by 0-6 km per 
hour and takes only 30 mts to reach A. Find the distance 
between A and B and also the two speeds of the postman. 

49. A steamer goes down the stream and covers the distance 
between two ports in 4 hours, and covers the same distance 
up the stream in 5 hours. Find the distance between the 
ports, if the speed of the stream is 2 km per hour. 

50. A helicopter can cover the distance between two towns in 
5 hours 30 minutes while going in favour of the wind ; but 
against the wind, it covers the same distance in 6 hours. Find 
the distance between the towns and the speed of the helicopter 
in calm weather, if the speed of th? wind is 10 km per 
hour, 
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51. A work of mauufycting engines is to be finished in 15 days. If 
the workers engaged at it increase the rate of their wonc to 
prepare two engines more a day, they can manufacture 
6 engines more than planned, 2 days before the schedule. 
How many engines are to be manufactured. 

52. A power station is to be built by a group of labourers. 
They dug li60 cu m of earth daily according to the plan. If the 
speed of the work is increased by 20 per cent, the work will 
be completed 2 days earlier How many days will the work 
take according to the plan ? 

53. The weight of an iron-piece and the weight of a copper 
piece are together equal to 1280 g The volume of the copper 
piece is twice that of the iron-piece. Find the volume of 
each piece, if the weight of 1 cu cm of iron is 7'8 g and that 
of copper is 8'9 g. 

54. While solving a problem we got the following equation : 

5x -- (.v — 10) 

Write down the problem relating to the movements of two 
cars corresponding to this equation. 

§ 9. Compouiul Interest 


Example 25 


A man lends Rs. 1000 to a Financing Company at the 
rate of 10 per cent per year. What interest does he get after one 
year ? What will be the amount then ? At the end of the year he 
decides to deposit the whole sura (amount after 1 year) for another 
year. What amount of interest does he get at the end of (a) second 
year, (6) two year ? 


Interest after one year 


1000 X 1 X jO 
100 ^ 


=Rs, 100 


Amount after one year ■- -- Rs. 1000 -|- Rs- 100 

- Rs. 1100 


Mow again he deposits Rs. 1100 in the same company. What 
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do you notice here ? The amount at the end of first year becomes 
principal for the second year. 


Interest at the end of Ilnd year — Rs, 


1100 X 1 xjO 

loo" “ 


= Rs. no 


and interest after 2 years = Rs. (100 + 110) Rs. 210. 


The interest for the second year is more than that for the 
first year ? Can you tell, why ? 


It is clear that in the second case we have calculated interest 
on Rs. 1100, which is equal to Rs. 1000 (Principal in the beginning) 
+ Rs. 100 (Interest for the first year). So interest on interest has been 
calculated during the second year, This type of interest is called 
‘Compound Interest'. 

In the case of compound interest, the calculation of the 
interest is periodic. After a certain fixed period the simple interest 
is calculated for that period and is added to the principal. For the 
next period that amount becomes the Principal. Generally, this period 
is not fixed. But with banks, post offices and other similar bodies this 
period is generally six months. To make the period clear the phrase 
payable half-yearly or annually, etc., is used. 

Example 26 

A man deposited Rs. 5000 in savings bank account. How 
much will it be after one year if the rate of interest is 4 per cent and 
interest is payable half-yearly. 

The interest for first half-year 

= Rs. 100 

The principal after 6 months -- Rs. 5100 

Interest for second half-year =— ^ y ' i qq —=R s. 102 
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Afler one year the amount will be Rs. 5000 + Rs. 100 
-|- Rs. 102 : Rs. 5202, and the compound interest will be 
Rs. 100 -I- Rs. 102 - Rs 202. 


Example 27 

Find the amount of Rs. 500 lent at compound interest at 
5 per cent per annum for two years if the interest is payable 
annually. 

r . ^ n enn f t (^500 X 1 X 5 ) 

Interest on Rs. 500 for 1 year =■ — 


Amount after 1 year - 



5 00 X 5 ] 
100 


Rs. 500 1 4- 


100 

Next we have to find the interest for second year. 


S.l, on 500 .1 - 


loo; 

500(1 .|. X I X 5 
100 ^ 


Amount after 2 years =•= P -f- Interest 


- Rs, 

Rs. 500 (^1 
-- Rs. 500 (1 


500 (l+ 4 ) 


500 [ 1 + jQQ ) X 5 ^ 


100 


X 


5 

ioo 

5 

100 
21 21 

■■■'" ^ '20 20 ’ 

„ 2205 „ 

Rs, ^ Rs. 551'25 


■ __5_' 

^ + 100 . 
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Let us develop a formula for finding the amount at compound 
interest when the principal is P, rale is r and time is n years. 

Proceeding as in the above example : 

Interest on P for 1 year —- jqq-= |q^ 

P /* 

Amount after 1 year (Ai) P d- |qq 

^ ( ^ Too) 

Now for the second year A^ becomes principal, so interest 
on Aj in the second year 

Ai X r X 1 Aj X r 

“ Too"' ' ~ 100 

= Ai X -jQQ = P + joo) ^ ioo 

(Putting the value of A^) 

Amount after second year or A^ 

= Ai + P (h- X 

^ + loo) + ^ + Too) ^ Too 

^ ^ + Too)(^ + T^) 

= P(l + 'l^T 

Similarly after third year, A, 

- P (' + wo)’ 

In general A. 

= P (* +r0o) ’ 
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where n denotes the number of complete years. 

Compound Interest 

I- I®)"-'" 

How will the formula change if the interest is payable half- 

yearly 

In this case for r wc will write ■ j because the interest after 

half-year will be y and for n we will write In beeause the number of 
complete half-years will be 2ii 



Compare the Compound Interest with Simple Interest. On 
comparison you will notice that; 

(i) The compound interest and simple interest on the same 
sum and at the same rate remain the same for the first 
payable period. So also arc their amounts. 

(n) The compound interest increases in the subsequent 
periods whereas the simple interest remains uniform for 
each period, Therefore the compound interest is always 
greater than the simple interest after the first payable 
period. 

{lii) Hence the amount at compound interest after the first 
payable period is always greater than the amount at 
simple interest for the same period at the same rate. 

(/V) Out of the two amounts for two periods one which is 
smaller can be treated as principal and the greater as 
the amount of that principal for the period equal to the 
diirprence of two periods at compound interest. 
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55. Use the formula A = P^l + “7^] 
and the compound interest when: 

(?) P = Rs 500, r~S%, n = 2 yrs. 

(li) P = Rs 800, r = 10%, n = 3 yrs. 

(Hi) P = Rs 2000, r =8%, n = \ yr. 

(zv) P = Rs 1500, r = 4%, n = 1 yr. 


to find the amount 


interest payable 
annually. 

interest payable 
annually. 

interest payable 
half-yearly. 

interest payable 
half-yearly. 


56. Find the value of the missing term in the formula 



(z) A = 676, P = 625, r = 4% 

(z*z) A = 1210, r = 10%, n = 2 years 
(zzz) P = 1000, r = 4%, n = 1 year 


interest payable 
annually, 

interest payable 
annually. 

interest payable 
half yearly. 


(zv) A = 520, P = 500, n 1 year interest payable 

annually. 

57. A man lends Rs. lOOO'OO at 10-2 per cent compound interest 
payable annually ; and another man lends the same sum at 
10 per cent compound inetrest but payable half-yearly. Who 
will be gainer at the end of one year and by how much ? 


58, Janki borrowed Rs. 1600 at 5i per cent C,T. payable yearly 
whereas Shanker borrowed the same amount at 5 per cent 
C.I. payable half-yearly. After 1 year who will pay more 
ipterpst Etnd by how much ? 
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^9. Suresh deposited Rs 1250 in his saving account. Find out 
the compound interest earned by him after 3 years if the 
rate of interest be 4 per cent per annum and the interest is 
payable yearly. 

60. Bimla borrowed Rs 400 at compound inlercst payable 
annually for buying a sewing machine. She paid back the 
money together with interest after 2 years. How much money 
did she pay if the rate was 5 per cent per annum ? 

61. The Central Bank pays 4 per cent per annum compound 
interest on 'Home Savings Deposits’ and has a system of 
adding interest to the principal after every six months. If I 
deposit Rs 1000 now, how much interest shall I earn after 
1 year. 

62. Using A ^’(^ I' lOo) write down an expression for iind- 

ing C.L and calculate it when P -- Rs. 625, r 4 percent per 
annum and n -- 2 years, interest being calculated annually. 

63. Fill in the blanks by placing suitable substitute : 


. . ^ + 100 ) 


(m) 

A 

'P(l + 


(///) 

C.l. 

A - 

. 

(/V) 

C,l. 

- p(l -1 

r 

■ Too' 

('0 

A - 

...(i + 

r Y 

Too"./ 

(iv) 

A = 

= P (l + 

Too” 
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Example 28 


I lent Rs. 3200 to my friend, Bhagwati, for 3 years at per 

cent per annum simple interest. How much more should I have 
gained, had 1 lent it at C.I. payable annually (rale and time being 
same). 

S,I. on Rs. 3200 for 3 years at 2^ per cent 


3200 X 3 X 5 
100^2 


= Rs. 240 


Amount on Rs. 3200 for 3 years at 2-^ per cent at C.I. 


= 3200 (^1 + 2^/lOOy 

= 3200 (l + 

= 3200 (i + -^L)’, 


41 


41 


41 


A ^^ TX T t 

- 3200 X “J/T X ~;iK X Via = 


40 

Rs. 3446-05 


40 ^ 40 


68921 

20 


C.I. = A ~ P = 3446-05 - 3200 
= Rs. 246-05 

Hence gain = 246-05 — 240 = Rs. 6-05 

64. A finance company pays 12 per cent simple interest to all the 
depositors but in turn charges the same rate at C.I. payable 
yearly from the borrowers. On a certain transaction the 
company gained Rs. 9 over a period of 2 years. Find the 
amount of the transaction. 

65. Kishan deposited Rs. x in his savings account from where 
he got C.I. at 4 per cent per annum for a period of 2 years. 
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Had the interest been simple he would have received Rs. 8 
less. Find .v. 

66 . Amar lent Rs. P to ‘Globe Financer.s’ at 10 per cent C 1. pay¬ 
able annually for a period of 1 year. The Company lent it 
further to some needy man at the same rate of interest pay¬ 
able half-yearly thus gaining Rs Y. Find an expression for 
Y. If Y 40, find the value of P. 

67. While solving a question on C.T. payable yearly a student 

, ■ . r. 26 26 ^ 

got the equation A ■ P >' x . Guess the rate per 
cent and the time for which the student was calculating C.I. 
Also find A when P Rs. 625. 

68 . Express P in terms of A from the formula 

41 41 41 

A - P 40 X -^Q- and find it 

when A - 2825761 

69. Solve for n 

/ 10 N" 

605- 500(^1-f-^00 j 

70. A man deposited some money with a finance company which 
amounted to Rs. 1210 after 2 years, He did not withdraw the 
money for another 2 years and got Rs. 1464, 10 paise at the 
end of 4 years. Find the rate of interest calculated, if the 
compound interest was payable yearly. 

71. Ram borrowed Rs. 8000 at 5 per cent C.I. payable annually 
whereas his friend Vijay borrowed Rs. 8200 at 5 per cent 
S.I. for purchasing a plot of land After 3 years both of 
them paid back their loans together with their interests. Who 
paid more interest and by how much ? 

72 Khairati deposited Rs. 2000 with a finance company at 10 per 
cent C.I. payable yearly whereas his cousin Shyam deposited 
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Rs. 2200 to another company at 10 per cent SJ After 
2 years they got their deposits back along with the respective 
interests. Who will earn more interest and by how much ? 

73. Dayal bought a housing plot on annual instalment basis. 
He paid Rs. 500 in the beginning, Rs. 425, one year after 
and Rs. 289, two years later. What would have been the 
cash value of the plot, had the money been paid in the 

beginning, compound interest being calculated at 6-j per 

cent per annum ? 

74. Find the compound interest on Rs. 18750 for 2 years if the 
rate of interest be 4 per cent for the first year and 5 per cent 
for the second year. 

75. Suresh had a fixed deposit of Rs. X in a bank which amount¬ 
ed to Rs. 4840 after 2 years at 10 percent Cl. payable 
yearly. Find X, For how long should he keep the money 
there so that it may amount to Rs. 5856‘40 ? 

§ 10. Inequations 

Let us consider the following definition. 

Definition : If a G Q and 6 G Q, then 

a^< b if and only if (b — a) e Q+ 

where Q^. denotes the positive rational numbers. 

Example 29 


1 1 





We also remind you of the following denotations ; 
fl < & is written for a < 6 or a = 6 
a> bis written for a > 6 or a = & 
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Definition : An open statement, that contains some of the 
symbols >, is called an inequation. 

Example 30 

Solve the inequation 

2x (.\- -HI)'' 3.Y -I- 6, where a: £ D = { 0, 1, 2, 3 } 

Solution 

As there are only a small number of elements in D we solve 
the inequation by the method of substitution : 


Values of A 

Statement 

True or false 

0 

0 < 6 

True 

1 

4 <9 

True 

2 

12 < 12 

False 

3 

24 < 15 

False 


Answer 

The truth set is { 0, 1 } 

In order to solve inequations, where the domain of the 
variable is a ‘big’ set we have to use properties of inequalities an 
analogous to A and Mj, above, 

T.A : a < 6 n -H c < 6 + c 

for all G Q, 6 G Q and c g Q 

Example 31 

For which x in Q is ^ 

5 — 2x < — 3x -f- 2 true ? 
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Solution 

5 — 2x < — 3x + 2 

^^5- 2x + 3a- < - 3a -h 2 H- 3 a 
5 -h A < 2 

<-► A -[- 5 < — 3 5 

I.A 

4> X < “3 

Answer 

{ A G Q : 5 - 2a < - 3a + 2 } { A e Q : A < -3 } 

The solution set can be illustrated on the number line as 
follows. 

-4 -3-2-10 1 Q 

I _ I I t I ■ I - — 

'■ ' I "" I ~ I I I » 

The second property can be stated as follows : 

I.M : a < b ci.c < h.c 

for all r; G Q, /; G Q and c G Q^., where Q+ denotes the 
set of positive rational numbers, and 

a <b ^ a.c > b.c 

for all a G Q, 6 G Q and c G Q-, where Q- denotes the set of 
negative rational numbers. 

That it is really necessary to distinguish between the case 
c G Q+ and c G Q_, will be realised when you look at the example 
below. 

Example 32 

-2 > -5 (-2) (4) > (-5) (4) but 

-2 > -5 (-2) (-4) < (-5) (-4) 
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Example 33 

Solve the following inequation in Q 


Solution 


Answer 


A 

"5 

V 

"^5 


1 

'4 


1 

+ 4' 


0 


0 




.V 

•^3 


' 4 


X 5 


-I 

4 


X 5 


<=*' A' < - 


~5 


{■veQ:f+ 

Geometric illustration ; 


A' 


-2 -1 0 

I I I 

I I 1 

Example 34 

Find the truth set of the open statement 
{v e Q . 1 -h < 2 a'} 

1 4- A'“ 2a' 

I A. 

o 1 -h A® — 2 a < 2a — 2a 
<!>■ 1 4- — 2a < 0 

(1 — a)“ < 0 


Solution 
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which is impossible as the square of a rational number is always > b. 
Answer . 

{ X £ Q : 1 -1- X“ < 2x } -= 0 (the empty set). 

Determine the truth sets and illustrate on the number line 
(when possible), 

77. {x e Z : 0 < x} 

78. [ X [ < 0, where x £ Q 

79. 2x + 1 < 5, where x £ Q 

80. 1 X I < y, where x £ Q 

81. I X I > "1, where x £ Q 

82. 2x + 4 < 3x + 2, where x € 1 

83. 3x + 8 < 7x + 10, where x £ Q 

o. 1 1 1 1 u 

84. y ^ - y < "4 ^ - j, where x £ Q 

85. j X £ Q : 2 — y x < 3x -|- y j 

86. {x£Q:6-x<5 — x} 

' 87. {X £ Q . 2x“ < xy 

88. 2x 4- 4 < 3x + 2, where x £ I 

89. 2x < 1 + X, where x £ I 

90. 1 — y < X and X < 4 “ X, 
where x £ Q 



CHAPTER IV 


Factorization of Polynomials 


1. Simplify using factorization method: 

(а) 596 X 23 -f 404 x 23 

(б) 5-4 X 2-123 - 0*123 X 5-4 

7 17 1 

(c) 24-g X 1-^ - 4-g X 1-;^ 

Suppose we have to find the product of two algebraic ex¬ 
pressions, for instance .v and a ~ b + c. 

As a result of multiplication we shall obtain : 

X {a — b c) = ax ~ bx -j- cx 

We can write the equality in the above form using the distri¬ 
butive law: 

ax — bx cx ~ X {a — b -[■ c) 

It means that it is possible to represent the polynomial 
cix — bx 4- cx as a product of two factors, one of which is x and 
the other {a ~ b -\- c). 

To factorize a polynomial means to transform it identically 
into the product of two or more factors (polynomials or monomials). 

Factorization of algebraic expressions is like the factorization 
of the natural numbers in arithmetip. While making operations 
with algebraic fractions; calculating numerical values of algebraic 
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expressions, solving some equations etc, we make use of factori¬ 
zation, 

Different methods of factorization are considered below. 

§ 1. Taking Out the Common Multiplier 

2. Compute by the shortest method : 

(a) 23'4 X 8 + 56'6 x 8 

(fj) 34 X 1-78 -1- 25 X 1-78 + 41 y 1-78 

Let us assume that the polynomial 6a'' — Sab + 4a is given. 
We can see that 2a is the common multiplier for all terms of the 
polynomial 

It is possible to write down the polynomial 6a- -- ^ab + 4a 
as 2fl x 3a — 2a x 4b 2a X 2. If we use distributive law of 
multiplication, we shall obtain 6a- — 8a/) -1 4a =- 2a x 3a — 2a x 
4b -|- 2a X 2 = 2a (3a — 4h -\- 2). We sec that we can represent 
the polynomial as the product of two factors; the monomial 2a and 
the polynomial 3a — 4b d- 2. 

Thus in order to factorize a polynomial by taking out the 
common multiplier it is necessary ; 

(1) to determine this common multiplier; 

(2) to divide the given polynomial by it; 

(3) to write down the common multiplier and the quotient 
obtained into separate brackets with signs of multipli¬ 
cation between the brackets 

Let us consider an example 

In the polynomial 12.Ty- — ISr'/ -l- 24,Y'J’2''’ 

(a) 6 is the common multiplier for the coeHicients ; 

(b) the first letter x in the first term of the polynomial is of 
the 4th degree, in the second term it is of the 3rd degree, 



I ACTOKI7.ATIOM Or POLYNOMIALS 


119 


and in the third term it is of the 2nd degree. Thereforej 
the poljnomial is divisible by 

fc) by analogy we can say that the given polynomial is 
divisible by i' ; 

(f/) we may not consider the letter e, because in the two terms 
of the polynomial this letter does not occur. And so 
the monomial C.v-’i' is the common multiplier for the 
given polynomial. 

Then 12v'i'- — IS.v'j'" -\~ 2Ax-yz- — 6x-y i2x'~y — 3xy + 

3. Find the divisors of the following polynomials : 

(/) ha F hh (ii) 6/ik — 18?)/) 

(//■?) 9.V" - 18.\'' (?v) 7by- — -F 112>'‘* 

4, Factorize ; 

(?) 2x d- 2y (il) ax - ay (???) — 2a — 5ab 


Let us consider an example ; 
Factorize the polynomial : 


10/?/"/J — 6nijf + 2???. 

lin is common multiplier for this polynomial 
Therefore lOnfp — 6nip" -F Im — 2m {5m”p — T 1 

5. Factorize the following : 

(?) mn -F n (??) mx — m 


(?)■?■) 5 15y 

(v) — 15a.)c —- 20ay 

6. (?) ~ ab 

(iii) 


(?’v) 5nni — 5in 
(v?) — 2mn — 4/7 
(?7) x* — 


(?v) p^ — p’’ — p'‘ 
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(v) - + 2b^ (v/) - n" - rf ~ 

{yii) 6z' - 122 " (via) .v^;- -- 

(/.y) ea^x + 12a;c- (x) 18 iib^ - 9 

7. (i) a'» M- fl’"*-' (ii) 

(iii) 5" - 5"-= (/v) - 2c^'-^ 

Multiplier may also be a polynomial. For example in th 
polynomial j 

5 {a ~ b) — 4x (a — b) ->r '^y (a ~ b), 

we can see that {a — b) is the common multiplier. 

We shall obtain • 

5 (a — b) ~ 4x (a — b) + ly (a — b) — {a — b)(5 — 4x + 7v) 
Factorize ; 

8. (i) 2a (a - h) + 2b {a - b) 

(ii) Iq {p - ~ 2p {p - q) 

(iii) 2b (x 4- y) — c (x -4- y) - 2 (x + y) 

9. (?) 2m (x — 3) — 5« (3 — x) 

(ii) Iff (a ~ 2) 4- m (2 — a) 

(iii) 2x (a — b) — 3y (b — a) 

(iv) 2a (x - y) - (y - x) 

10. Prove the following identities ; 

(/) (a — 2b) (a“ — Sab + b") -- (a — 2b) (a“ — 6ab '|- b^ 
= ab (a — 2b) 

(ii) (a ~ 3c) (2a^ — 7ac — c^) -|- (3c — a) («“ — lac — c®) 
= a® (a — 3c) 
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11, Factorize and find the numerical values of the followiug 
polynomials ; 

(/) lax" - Ua\\ if x u- -4, a -0-5 

(n') a [h -■ c) -)' 3 (c — h) \- {h ~ c) a = 2, h = 1'007 
and c -0'06. 

12, Solve the following equations : 

(i) — 4x r. 0 (if) 7x- -1- 2x == 0 

13, For papering or whitewashing the walls of a room it is neces¬ 
sary to know the area of the four walls. The area is given 
by the following formula : 

A • 2h (/ -I- b) ; 

where I denotes the length, h denotes the breadth, and h the 
height of the room. For obtaining this formula look at the 
figure given below : 



Fig. 4'1 

Measure the length, breadth and height of your class-room 
and calculate the area of its walls. Work out the expenses of white¬ 
washing or papering the walls. 

§ 2. Method of Grouping 

Factorize the following expression : 

C (fl — &) + (o — b) 
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Taking the common multiplier out we get; 

c {a — b) -1- cl (a -- h) = [a — h){c + cl) 

Had the expression been as etc - ad- be -\- hd we should 
not have been able to find a common multiplier of this polynomial 

However we can see that the first two terms have the common 
multiplier c and the remaining terms have the common multiplier cl 
So we can put these terms into two groups, one group having c as 
the common multiplier and the other having d as common multiplier. 
We can write the polynomial as : 

cic — be -f cid — bd -■ {ac — he) -\ {ad — bd). 

Taking out the common multiplier from each group we have; 

ac — be + ad — hd ~ {ac — he) - {ad hd) 

- c {a — b) - 1 - d {a — /;). 

Now we see that a — b is the common multiplier in each of 
the terms. On taking it out we shall obtain 

ac — be H- ad — hd ~ c {a — h) -\- d {a — b) 

~ {a — h){c -|- d). 

Example 1 

Factorize the polynomial 2ac + 3b — he ~ 5a. 

If we group the terms of this polynomial as {2ac + 3b) — 
we do (6c+6n), not get the common multiplier for any group. 

Let us try to group it in some other way : 

2flc -| 3b — be — 6a — {2cic — be) -j- (36 — 6a), 

On taking out the common multiplier we shall obtain 

2ac + 36 — he — 6a — (2ac — be) I- (36 ~ 6a) 

- c (2a - 6) -b 3 (6 - 2a) 

= c (2a ~ 6) — 3 (2a — 6) 

= (2a — 6)(c — 3), 
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We could also group the polynomials as ; 

lac I 3/) he - ha lac — ha |- lb — he 
The factors will be tlie same as shown above. 

14. Put the last two terms into the brackets and factorize : 

(/■) la {\ • r) ; A i p (//) A {p -- Cj) -f p - q 

(ill) Ih (a i h) a h (/p) 2y (x — j') - .v -|- y 

15 Factorize ; 

(/) a f.v p) -r h\ - by (/;) ax — ay + hx — by 

(iti) m" mn 5/;; on (/i>) .v' — .vp — 2.v -|- 2p 

16. Calculate the values of the following expressions by the 
easiest melhod : 

(/) 43 29 ; 27 Hi - 43 x 11 -f 27 x 29 

(//) 12-7 3-4 i K-2 X T4 - 1'4 12'7 - 3'4 X 8 2 

17. Factorize ; 

(/) 4.v“' - 4xz - 3v I Iz 
(ii) lax ■ 4/u' - 4pi’ -b lb\ 

{Hi) lOrF 1 21ap — \Aax - 15<r/v 

18. Fkictorizc and calculate the values : 

5 , -8 

(/) a"h h ! ah'-- a, if n -- ~ IT 

2 1 

(li) 3.v' 2i'' - 6A'b)’" I Av, if A' -j, y — -2 

19. Solve the equation : 

A-'' I - 3a" - 4a' --12 0 

Hint : First factorize the expression 

20. Prove the following identity : 

A'" — a;v 4- 2a - 2^v = (a — + 2) 
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21. Factorize : 

(/) ax^ + — hx — o.Y 0 + h 

Qi) ox" H- bx^ ~ bx — ax -1 t'x“ — cx 

§ 3. Factorization of the Polynomials with the Help of 

Formulas 

If we write down the multiplication formulas in inverse order 
we shall obtain : 

(1) - b^ = (a + b)ia - b) 

(2) 0 ^ -j- lab -I- b" — (a + b'f = (a -|“ b)(a -|- b) 

(3) 0 ® - lab H- b"-={a- hf = (o - /;)(o - li) 

(4) a!' + la'^b + lah'^ ^ (a -\- hf 

(c -1- b){a d- h) (o -1- b) 

(5) a’ - 2a% -|- 3o/;2 - &’ = (« _ hf 

= (o - h)ia - h) (a ~ ^)) 

(6) 4- /p = (a -1- ~ a6 + 

(7) ~b^ = {a - b){a^ + «& -f 6^) 

Let us take some examples. 

Example 2 

25*2 - 81o2 = (56)2 _ 

We have the difference of the squares of the terms 56 and 9a. 

We can factorize the given expression in the following way 
with the help of the first formula : 

2562 ~ 81^2 = (5^)2 _ (-9^)2 

= (56 -1- 9a\5b ~ 9a) 

Example 3 

- lOx + 25 = — 2 {x X 5) + 52 
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In this case \vc can use the third formula : 

10a- -h 25 - A-" - 2 (a- X 5) -I- 5^ 

= (X - 5)'^ 

.. (.Y 5)(A- - 5) 

Example 4 

«■* -1- -1 108« I- 216 d' + 3 X 6) + 3 

(fl X 6^) -h 6“ 

If we use the 4th formula, we shall obtain 

+ ISn'^ + 108a -h 216 = + 3 (a“ x 6) + 3 (a X 6=^) + 6= 

= (fl -1- 6)’ 

-- (a -|- 6)(fl -h 6)(a + 6) 


22. Factorize (orally) : 

(/) (ii) (”0 — 4 

(/v) — 9 

23. Find orally the values of: 

(/) 85“ - 15‘^ {ii) 388“ - 312“ 

("I (sir “( 27 )' (,» (5-6)“ - (4-4)> 


24. Factorize ; 

(0 c“ ~ 36 
(Hi) m“ — 4/z“ 

25. (0 aW - 4 

(iU) ~ '25 


(ii) 1 — m® 

(iv) 36tir“ — 25 
(ii) 49 - pY 
(iv) 1 — 0'01a“ 
(ii) a“ — 4 


26. lOOfl* - 8li»» 
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27. In figure 4.2 you see the plan of a plot. In the 


centre of the plot there is a building. 


(/) Work out a formula for calculat- 

--b- 


ing the area of the plot (a) occu- 



A 

1 

pied by the building, (b) not 



1 

1 

occupied by the building. 


building 

b 

(ii) What will be the two areas if 



1 

1 

a = 45-5 m and b = 14-5 m 




<- 

—a- 

- 


Factorize : 

28. (0 {a -h bY - 

(Hi) (3a — bf — 9b'^ 

29. (0 - {q — 

(Hi) 9a^ - (b^ + 

(v) 4 (X — y)“ — 9 


Fig 4,2 

(,/) (p 

(iv) (3a -I- ])'^ - 1 

(//) (h - c)“ - 0'04/r 
(60 1 - (2a - 3/0“ 

()’/) 16 (a - 5b)" - 256“ 


30. (/) (m H- n)“ - (m - nf (ii) (x -\- 2v)“ - (x - 2y)~ 

(Hi) (in -h n -|- pY - (m - n - pf 
(iv) (a + b ~ cf - (a - b 0 rO" 


31. Solve the following equations : 

1 

(0 ^ = 0 {ii) X^ 1-44 = 0 

(Hi) 9jc“ = 16 


32. Use the formulas (a ± bf 
following polynomials ; 

(i) — 2 x + 1 

(Hi) 9m“ — 6m + 1 
(v) — 6fl — — 9 

(vii) - x'^ ~ 2nx^- — n“ 
(ix) 25x^ — lOx^y^ + y* 


= i: 2ah -1" b" and factorize the 

(/7) 4r/“ -\~ A a 1 
(iv) — — 2<3 — 1 

(vO - 2bx^ + /;“ 

(vHi) 9c“ + l2ccP‘ + 4<r/‘ 

(jc) 36^;'^ + 12^“^“ + g'‘ 
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33 Supply the missing terms in the following : 

(0 64a- - . -1- 49/)‘“ - (. ~ . T 

(//) 144a“ -1- . 4- 25r“ -- (. -|- . y 

{in) 36a''/3' (- I56a''/34’' -|- . — (. 4- . 

34. Use the formulas [a .6 by a' ± 3a''^h + 3aiy ± If and 
factorize ; 

(/) cf 4- 3a“/3 + 3a/i“ -\- If (ii) x' — 3a'“v 4- 3a'J’^ — y’ 

(Hi) nf 4- 6/n-/) -f I2m/i- -f 8n' 
pr) «■' - 6cfh -f 12a/;“ — Slf 
(vj 64a" — 48aV) 4- l^cr/f — If 
(v/) a" “• 15a'''j’ + 75.v"j’“ ~ I25y' 

{vii) y A-' 4- -y k'^r -h ^4" -h P" 

{viii) -|- 4 If' (f ~ 2'7 


35. Supply the missing terms in the following : 

(/) 125a;‘-.4-.-86'’ = (.-. f 

(a) 64A"-h.+..,...4-27/ = (.4-. f 


{Hi) 27fl“ - 108a"6"+ 

36. Factorize ; 

(0 8r/“ — /;" 

(?//) 6AJf — 1 
(v) 8y’' 27q^ 

{vii) — 1000 

(a) nf — 27 


- . ==(.-.)“ 

{ii) 64a'’ 4- 

{iv) 2l6x^ 4" 1 

(vi) 125x'' — 64^'’ 

8 ] 
{viii) + ^27 

{x) 1 - 
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37. Factorize and find the nuincrical values of': 

(/) 2x^ — if .X — 55, y — 45 ; ond a* = 86 , j; = 36 
1 1 

(ii) "2 fl® -h «/> + -2 if a = 64, b — 36 


38. Solve the equations : 

(a) I2lx^ + 1 lOx + 25 0 

(•^) 3;* _ 30 / 3003; - 1000 = 0 


39. Factorize : 

(z) — X 

(Hi) 

(v) 2a — 4ah + 2ab^ 
(vii) + 2xy -\- — I 

(ix) 4- 0 ^ -2ab- 
(xi) a® F 2ab + 6 ^ — 0 ® 

40. Factorize : 


(ii) 5a^ — 5a 

(iv) 5a^ + lOab + 56 ^ 

(vz) -\- 2mn F ~ p'^ 
(viii) 9 — a'2 f 2xy — / 
(.\’) — b^ — a -{- b 

2cd - f /2 


(z) — a" F — 1 ' (ii) a> F 4 « F 1 

(z'z'z) A* F — 1 (iv) 2 :' — x^y — / y^ 

(v) (vz) (a F by — (a — by 

(vz) A* — — X F 1 {viii) c“ — c'‘ — c 4- 1 

We can factorize a quadratic trinomials in two ways : 

(1) by completing the square, for example, 

x® F 6x F 8 = F 6x F 9 ~ 9 4- 8 

= (x F 3)== ~ / 

= (.^ F 3 F !)(:« F 3 - 1) 

— (x + 4)(x + 2). 
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(2) by breaking the middle term into the sum of two terms, 
for example, 

Ox -k 8 .V" -k 2.V' -k 4x -k 8 

(.y" !• 2 .V) -k (4 y- -k 8 ) 

A- (.V 4- 2) -k 4 (.V + 2) 

(A- -k 2)ix -k 4) 

41. Factorize the following trinomials : 

(f) A® — 5 a' -k 6 (ii) X® — A — 12 

(Hi) aM- Jc - 12 (/v) 2n= 4- 10a -k 12 

(V) 3p^ -k 21p 4- 54 

We know from arithmetic that 

2772 22 X 7 X 3=^ X 11 

‘ 28 - 2^ X 7 

- 32 X 11 = 99 

Similarly we can solve the division of polynomials in algebra. 
Example 5 

Divide a® — a'^x by a® 4 - ax 

~r ( a 2 4 - ax) = 

__ — a^) _ X (a2 4 - a^){x^ — a^) 

X (a “k a) ~ A (a 4- a) 

__ X (a 2 -k ci^)(x 4- a)(jc — a) 

“ A (a -k a) 

= (a 2 4- a2)(A - a) 

Having known the multiplication formulas, w? can write tb? 
following formulas of division ; 
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fl" 

a 

- 6" 
-6 

= a 

+ 6 


n" 

- 62 




a 

V6 

= a 

— 6 


o' 

a 

- 6=* 
- 6 

= a* 

+ ab + 

6" 

a“ 

a 

+ 6 

= a" 

' — ab “b 

6" 


42, Divide (orally) : 

(i) x'^ ~ 9 hy ?>-{- X {ii) — 4 by 2 — a 

{iii) — 1 by 1 -f- m («v) — 4 by 2 — k 

43. Divide : 

(j) 16 — by nm 4- 4 

(li) ^a^-^b^hy-ja+-jb 

4 9,32 

(/«) ^ y'‘byX 

- 4-’’5'T 


44. Simplify : 

{i) (x^ — 4x + 4) (x — 2) 

(ii) (m" -h 3m2« + 3mn^ + n^) -h (m^ + 2wm + 
(in) (p= — + 3p^2 — g^) (p^ — 2pq + q^-) 


45, Simplify : 


(0 


- 21b^ 
2a — 3b 



27x" + Sy'* 
3x2 2y 


(iii) 


27fo“ + 1 
3b^ + 1 


(iv) 


W ~ 1 
i - 26" 



CHAPTER V 


Fractions 


i 1. Nolion of AI},'C‘braic Fractions 

It has been .said earlier, that if division of algebraic express¬ 
ion is not possible, we can express the quotient as a fraction, taking 
dividend as the numerator and the divisor as the denominator. 

Examples of fractional expressions are: 

Jll -A- dfp.i <y).. IJ [a-j-by-ix-yy 

2a ^ 21) ■ y ’ 7x' ' ’ » nf 

The numerator and denominator can be fractions also. For 
example, 


g 't~ 'T (I — j-j 

-f h 

4rr' > 4 

J.v 


Such algebraic 


expressions are called Ali^ebmic Fractions. 


Definition ; An algebraic expression represents an algebraic 
haction, if the numerator and the denominator of the expression are 
polynomials, Arithmetical fraction is a particular case of algebraic 
fraction, 
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We can write any polynomial as a fraction, for example, 



Letters of the numerator can be assigned any values (if there 
is no Jimitation). 

Permissible values of the letters of the denominator are such 
values as do not make it zero. 

1. Write the quotients in each of the following division-sums of 

the algebraic expressions, as fractions ; 

{a) a~b {b) S ^ X 

{c) y — z (d) (a b) -r 4 

(e) 9 n) (/) (x -i- (x - 

(g) 3x -r (2a + 36) (h) ~ b) -h (2x^ + y - 1) 

2. A typist can type some written material in a hours; another 

can type the same in 6 hours. What part of the material can 
be typed by each typist in one hour ? What part can be 
typed by both together in one hour ? Calculate, in how 
many hours they will finish the work together if ; 

(i) a = 4,b = 6, (ii) o = 2^, 6 = 1-^ 

3. The number of persons in a town is a. The population of 

this town increases by p per cent each year. How many 
persons will there be after one yeai ? 

What will be the result if: 

(i) a = 15,000, p = S, (ii) a ~ 70,000, p = 3'A, 

(in) a = 1,000,000, p — 8-5, 

4' A scooter went with a speed of v km/hr for t hours and with 
a speed of Vi km/hr for t, hours. Find the average speed, say 
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v„ km/hi‘ of the scooter. What will be the value of v„ if 
t — 2-2 hrs, V = 55 km/hr, 1'5 lirs, Vi ^ - 7'2 km/hr ? 

5 . A tourist sailed a km with the current for t hours, Find how 
much time will he take to come back if the speed of the 
current is v km/hr ? If a ■- 18’2 km, t 2 hrs, 12 mts and 
r — 1-8 km. What will be the time nearest to the minute 
taken by tourist in coming back ? 

If we substitute in a fraction the given numerical values of the 
letters, we shall obtain the numerical values of the fraction. For 
example, if we take a = 6, = 3 ; then 2 is the numerical value of 

a 

the fraction . 


Again, if we take a - 0, b — 5, then the numerical value of 
the fraction is equal to 0. 

However, a fraction which has, zero as its denominator is 
meaningless. 

6 . What values do the following fractions have : 

(/) {a -A 0) {ii) - 2 b ^ 0) (Hi) - ^ ^ (x y) 


7. What values of m will make the following fractions equal to 
zero : 


(0 


m 


(H) 


m + 5 
m 


(ili) 

(V) 


m — 3 

m + r 

{m + 2)(m — 3) 
m + 5 ” 


(iv) 

(vi) 


m (m — 10) 

[m +15 
(m + l)(m — 4) 
m — 3 


8 . For what value of x the following fractions will be meaningless; 
(') +_ 1 (») + + 1 
(“0 


(V) 


X — 1 

x + 1 


2x — 8 
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9. Fill the following table (orally) : 


X 

-3 

-2 

-1 

0 

1 

2 

3 

9 

15 

X — 3 










^ “ X H- 1 











10. (a) Write down algebraic fractions which will be meaning¬ 

less if; 

(/■) X = 8 (ii) X ~ 1 

(Hi) X = 4 and x = ~4 (iv) x = 5 
(v) X = 0 

(b) Write down algebraic fractions which will be equal to 
zero when : 

(j) a = 0 {ii) a ~ \0 

(Hi) a = -4 (iv) a ~ h 

(v) a = 20 

11. Solve the following equations and determine for what values 
of a the equations have no solutions : 

(/) ux — 6 = X ill) ax + 7 = 11 — 2x 

{in) ax — a = lOx + 9 {iv) a — ax — 2 — 3x 


§ 2. Basic Property of an Algebraic Fraction 

The fraction, the numerator and the denominator of which 
are any rational numbers (the denominator is not equal to zero), has 
the following property; 

The value of a fraction is not changed if the numerator and 
the denominator are multiplied by the same number not equal to zero. 
For example, 


a 

b 


am 

^ where m 0 
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We can similarly formulate the basic properly for algebraic 
fractions. 

]f tlie numerator and the denominator of an algebraic fraction 
are multiplied by the same polynomial, we shall obtain the fraction 
equal to the given fraction. 

Let us explain it through an example. Multiply the numerator 


and the denominator of the fraction 


x: -j- 2 
X — 3 


by a binomial x — 2. 


(x 2hx: — 2) 

We get the fraction 

Take any value x except 3 and 2 (the denominator of the 
fraction will be zero if x -- 3 or 2). 


Put this value of x in the two fractions 


(x -j- 2) 
(X - 3) 


(x + 2)(x — 2) 
(x — 3)(x — 2) 


The result obtained is the same. 


x_-(- 2 

X — 3 
X ~b 2 

X — 3 


(x -|- 2 )(x_ 2 n_~). 
(X - 2)" 

x'= 4 

X“ — 5x -j- 6 


12. Which of the following equations are identities : 


am -f b 
cn d 


a h 
c + d 


^' a b an bn ^ ^ cn d c d 

..... X + 1 _ x'* 4-1 ... b by - d 

y -|- 3 xy + 3 c c — d 

13. Will the values of the following fractions be changed if x 
and y are simultaneously multiplied by 10 ? If so, point out 
the cases from the following : 

(0 7 (») ij ("0 m ifi 


(”) -It 
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(V) 


3x_ 
x + y 


(vi) 


x" 

X +y 



§ 3. Reduction of Fractions 


We can write the previous equality in the inverse order, viz : 

1 ^ H- 2 

-v- — Bx + 6 ~ X — 2> 


It shows how we have transformed the fraction 

_ X ->r 2 _ 


-V'^ — 5;JC 6 


into a simpler fraction — — y, by dividing the numerator and the 


denominator by a common factor x — 2 If the numerator and 
the denominator of the fraction are divided by the same poly¬ 
nomial, the value of the fraction is not changed. We can use this 
property for simplifying a fraction by dividing both its numerator 
and denominator by the same common factor. Such simplification 
is called ‘Redaction of a Fraction to lowest terms’. 


14. Reduce the following fractions to their lowest terms : 
12 ’ 120 > 210 ’ 1215 


, , 15a ab 

20b ’ ac 

(Hi) 

10 mn 

15mp 

... 8ax 

16ay 

(V) 

2fl^ 

3ab 

'5- ( 0 - 5 ',^ 

(ii) 

2Axy 

56xy 

45a“ 

63a^b 

(IV) 

noa^v 

405a‘'6^“c^* 
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16, 


3a U-4-_y)" 

''' 9a'(X-I-y) 


10a'-6 (x_- yy; 
^ ' 15a‘ft (iJc — yf 


{Hi) 


3 (a - 
6 (a -- 


h){a 

h){ci 


cY 

0 


{/>) 


a (b + c) 
a {b -\- f) 


17. (/■) 



{Hi) 


1 11 


(IV) 



(V) 


4 a-'" ■’ 

X"+'‘ 


According to the basic property of a fraction, the value of 
the fraction is not changed if its numerator and denominator both 
are multiplied by-1. For example : 

'7 >• ( 0 _ :]_ 

12 ' 12 X ( 1) -■ -12 
2 2 X (-1) __ _-2 

‘-3" -3 X ( 1) V 


Multiplication of any number by -1 changes the sign of 
this number from plus to minus and from minus to plus. And so 
the value of a fraction is not changed if we change the sign of both 
the numerator and the denominator by the opposite signs. Thus 

fl _ — a 

b ~ — b 

If we change the sign of the numerator or of the denomi¬ 
nator only, we shall obtain the fraction opposite to the given fraction. 
For example, 


and ^ and 



a — a j a a . 
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Cl 

ZT/; 


a —a ^ a 
-5 = _ ^ and -j- = - 

If we change the sign of one of the terms of the fraction and 
also the sign of the fraction by the opposite sign, the value of the 
fraction is not changed. For example, 

a _ ^ ^ ^ 

T ~ 'b b 


18. Without changing the value of a fraction, remove the sign 
from the numerator and the denominator of the fractions 
given below : 


(0 - 
(Hi) - 

(V) - 


5b 

('0 

Ul^ 

~I5a: 

— 3m 

4n 

(ir) 

— X 

~ ~ > 

3x-y 

(v/) 

- Aah 

-lOF 

- led 


19. Without changing the values of the fractious, transform the 
following fractious in such a way that they have minus sign 
before them: 


O’) 


m 

1 — m 


00 


a ~ h 
c -p cl 


{in) 


a — X 

b — X 


O’v) 


~ a — b 
c + d 


20. Reduce the following fractions to their lowest terms : 


0 ) 


ct {x ~ a) 
b {a — x) 


3m [x - 1) 


00 


5a {x 


y) 

X) 


21. 


. ac ~ be 
O'^ ac + be 


00 


ax + bx 
ax — bx 
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(///) 

(i 

a- -1- 

(iv) 

A>’ 

A - AJ- 


(V) 

ac — he 
c' -] cd 

{Vi) 

Id -t k 
kx — ky 

22. 

(0 

- 4v -h 4 
~ 4 

(h) 

tsJ rs. 

1 i 

KJ ^ 


(/;/) 

1 — A-'' 

3 -f- 3 y- + 3a-' 

{iv) 

A — A® 

A“ — 1 


(V) 

a- - 1 

(vO 

m — n 


i — a 

(n — my 

23. 

(0 

4- 

A' — 

('0 

3ed — 6ab + 36® 

6fl'® — 66® 


(hO 

Cd + fd 
fl" — b' 

(/V) 

3 m® — 3n® 

6nd -\- 6n® 


(V) 

II 1 

(V/) 

cd 4“ ab 4“ 6® 

fl® — 6® 

24, 

(0 

ax + ay —■ bx — by 
ax ~ ay ~ bx -f- by 

00 

(a 4- b)- — c® 

0 -1- 6 c 


(Hi) 

d- -f- h- — c“ + 2ah 
(d —• b‘^ -1- c" + 2ac 

(/v) 

i —^3}; -l-_3/— 

z — z;^'+ A — a;;’ 

25. 

(0 

od - 6"“ 

00 

c® 4- 1 

a'^ ~ a — b ~ b~ 

6fl® 4- 12fl + 6 


(m) 

3a=3^ - a;'^ 

(iv) 

fl“6 4- u6® 


3a® — 3A_y“ — X“y + y 

a® + 6® + 3fl6 (a + 0 

26. 

O') 

a 

a 

{H) 

- 6 
l&l 


(//>) 

X — y 

X —'y 

00 

1 m •— 77 1 

/n'® — mn 


27. Solve for the following equations : 

(i) 2x = 3d (ii) ax = b c 
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{Hi) a-x - oh-= a (jv) Amn - 'Inx ^ 6n*^ 

(v) bx — cx ~ a (v/) ax -j- .v == -f- 1 

(v;7) nfx + 2mnx + n^x — — 2if- 

§ 4. Keducing Fractions to the Common Denominator 

The basic property of a fraction helps us to transform an 
algebraic fractions with different denominators into fractions with 
the same denominators. 

Such a transformation of fractions is called 'reducing the 
fractions to the common denominator’. 

Let us illustrate it through examples. 

{a) Fractions with Monomial Denominatora 
Example 1 


_n_ _ n _ p 

4ad ’ 6a^c- ’ 9a*b“ 

Let us work out the common denominator of these fractions. 

1 . The number 36 is the least common multiple for the 
coefficients 4, 6 and 9. 

2. The common denominator must contain the factor aK 

3. The common denominator must contain the factor b\ 

4. The common denominator must contain the factor c\ 

So, we shall obtain the monomial 36a* b^ as the common 
denominator for the given fractions. In order to obtain the fractions 
with denominator 36fl* If' c~, it is necessary to multiply both terms of 
each fraction by 9aV, 6ab''’ and 4bV respectively, so that 

m _ 9a’ c‘m ^ n _ ^ab'‘n 
4ab^ ’ 6cfc'^ ~ 36a'^lfc'^ ’ 

p Ab’e^p 

“ 36aW 
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Conclusion : The simplest common denominator of the frac¬ 
tions with monomial denominators is the least common multiple of the 
coefficients of the denominators multiplied by all different letters 
in the denominators and each letter is taken with the highest exponent 
occurring in any of the denominators. 

28, Reduce the following fractions to the common denominator; 


(«) 


1 


and 


7 


18 A" 


and 


yz__^ 

45a''b^c^ 




a , h 
.r .x"'= 


[b) Fractions with Polynomial Denominators 
Example 2 

Consider the following fractions: 

a b . _ _ c __ 

- 4y“ ’ 'SF'H- 107^-1- Sy® ’ lOx' ~ 2^xy -h lOy® 

Let us first factorize the denominators, 
ix- ■- 4y~ 4 - y“) 4 (x + y)(^' - y) 

-h 10.vy -h 5y® 5 (x= + 2xy + y=) = 5 (x + yY 

lOx® ~ 20xy 4- lOy^ - lO (x® - 2xy + y®) = 10 (x - y)® 

Let us work out the common denominator in the same way 
as for monomial denominators. It will be 

20 (X + yY (x - yf 

Now change each fraction to this denominator. We shall 
obtain the following fractions: 

a _ a _ 

4x“ — 4y''* " 4 (x + y)(x — y) 

_ 5<7 (x + y)(x - y) 
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h ' __ b _ 

5x- -|- 10.vj^ + Sy” 5 (a’ + yf 

__ 4b (a- - v )'^ 

20 (A- + r)- (A - vj" 

c _ 

IOa'^ — 20a'j; +167“ ~ 16 (x — y)'^ 

_ 2 c (x -f :f)“ _ 

20 (X + yy (X - yy 

Conclusion : In order to reduce fractions with polynomial 
denominators to a common denominator, we have 

(/) to factorize the denominators 

and (a) to find the least common multiple of the denominators. 

This least common multiple will be the common denominator 
for all algebraic tractions. 

29. Reduce the following fractions to a common denominator : 

t X ^ A P 

{<•) -Ja^ 

/ t 

'obF^a'yl fe’-c - abd 

r s ^ 6 j j 3/7 

W 4 /,^ _ 1 . 6b -3 4b'+2 

§ 5, Operations with Fractions 

(a) Addition of Fractious 

30. Add (orally); 

3 2 a b 5a , a 2 / 7 * 77 “ 

^ and y, -4 and and ^ and -y 

Example 3 

A school was given a copy-books for class I and b copy¬ 
books for class II. If each pupil got m copy-books, find the number 
of pupils in the both classes ? 
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Solution 
I Method 

(1) How many pupils are there in class I ? 
a fu - pupils 


(2) How many pupils are there in class 11 1 

h m --- pupils 

(3) The number of pupils in both the classes 


II Method 



b 

m 


(1) How many copy-books are given to both the classes ? 

fl + 6 copy-books 

(2) How many pupils are there in both the classes ? 

a -1- ^ 
m 


After this we can compare the two results, namely 


a_ 

m 



a 4- b 
m 


These results are equal, so 

a ^ ^ ^ 

m m ~~ m 

This equality is true for all values of a, b and m, except when 

nr “ 0. 

We can express it in the other way also, z.e,, 

g + ^ JL 4 . 

m m ^ m 
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If we read this equality in the inverse order, we shall obtain 
the equality : 

a b ^ a b 
m m tn 

Conclusion : In order to add the fractions having the same 
denominators, it is sufficient to add their numerators and then divide 
the sum thus obtained by the common denominator. 


31. Find the sum of : 

( 1 ) 

(3) 

32. Simplify : 
a 


(I) 


(3) ' 


a b 

and -j 

(2) 

m — n 

and 

3 

a 

a -\- b 

.V ~|- Cl 

, a ~ b 
x-\-a 

(4) 

.V 4 

fl — 2 

and 


m + n 
a 

x-} 
a — 1 


1 




X 

2 


1'r. 


m 


2p 


— - 4 - — ■ 

9 5 


1 + 1 -a 


(4) + « 


2p 

4 


For the addition of fractions having different denominators, it 
is necessary to reduce them to the common denominator. 


Example 4 


Add the fractions and 


8n‘ 


■ It is necessary to change each of these fractions to the 
common denominator (24 mn). 


Then 


— - j b 3bm 

6m 24mn ~8n “24/^ 


_I _b _ 4an _3bm _ 4an + 3bm 

6m ^ 8n ~ 24^4 24mn ~ 24mn 




! UACnONS 


i45 


33, Find the sum : 


.--I /. 

3 ■'■ 10 


4x 

15 


34. (1) 



21 ) 


(3) 



5a -1- 3 
3 


35. (1) 


A' 

ah 


X 

ac 


(3) 


1 


2 

uiW 


( 2 ) 


5.V 

24 


7x 

30 


( 2 ) 




3 


( 2 ) 


3c'- + Sab 


ac 


4- 


6= 


-^Sac 

be 


§ 6. Subtraction of Fractions 

Subtraction of fractions is an inverse operation with respect 
to the operation of addition. The rule of subtraction is given below : 


For the two fractions having the same denominators, it is suffi¬ 
cient to subtract the numerator of the subtrahend from the numerator of 
minuend and to divide the difference thus obtained by the common 
denominator. 

Example 5 

Subtract -4- from '■ 
m in 

a 6 __ a — b 

m m~~ m 


36. Subtract : 



aiuuiMi.tic-alguira 


N6 


(3J 


a 4- 1 

4 

)lify : 

f. " + 3 

rioni ^ 

(4) 

p - q 
1)1 

from —— 
m 

2x 

X 

(2) 

5v'' 

2))" 

a — h 

b — a 

a ~ 

.'2 

.f 

~ 2 — a 


__ y_+__2x 

(4) 

a 

b 

X — y 

y - x’“ 

X‘“ - 

~ 1 

~~ 1 — X“ 


For subtraction of the fractions with different denominators, 
it is necessary to reduce them to the common denominator and then to 
use the above mentioned rule. 

38. Simplify : 


28 42 

(2) 1 - 

13x llx 

120 ■■ 90 

1 ?S 

1 

t-lK 

39. Apply the operation of subtraction : 

3 2 

(1^ 'a ~ ah 

W - Ic 

4;> + 3u 2p ~ q 

10 " 15 

2^>“ - 3a" 5a"~ - b^ 

5 ~ 4 

40. Simplify ; 



CD 

X + 1 


a — b 


X + 3 
4 - 

X 2 

b ~ a 


X — 3 
^4 

X — 1 
a — b 


( 2 ) 
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U1 


(3) 


Ja 1b Hr 

6b"c ~ I2ac'- ''' 18a-7? 


(4) 


5 (2a h) 2 fa - 4/;) 1 {a — b) 

H 2 •'*' ‘ 6 


(5) 

( 6 ) 

41. (1) 

(3) 

(5) 

( 6 ) 


x" -I- x>’:: xy:: I- yb xyz -y z" 

xy y'z' "" '' z-'x 

3c 2h a -lb 5a — c 2c -—5b 3 

' I2ab 6ar " ~3bc ~ 


m • 


1 

n 


(2) ^ y 


1_ 

1 ) 


i- 

a 


(4) a — b 


a° + h- 
a 


X — y , X I- y 

-- h--4 - ~y 


2x — 5y 3x — y 

. - - y _ 


42. Solve the following equations : 


(1) 

in 3X — 

1 6x + 3 


10 — — 2 

~ 11 


(2) 

X + 6 5 

; — 4x 7 ■ 

— X 

- 2 ■ + - 

3 ■ ~ 

6' 

(3) 

7 + 9x 

14 ? y- . 

= lx 

(4) 

X “I" ^”2 

4x + 3 2 

4 “ 

— 3x 
8 
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5:: - 6 
(5) --y- 


5^ -\-J 
12 


9p -J.- 1 + 2p 8/j ~ 2 

o) 2 ~ '3 ' 4 


( 6 ) 


X H- 4 ,, A" + 3 A' ~ 2 

(7) —^ - A- 4- 5 - 3 ~ 2 ■ 

1 2 (mi- 3) __ 3m 2 (m - 7) 

(8) 14^ --5 -“T" '“3” ■ 

43. (1) ^(z + I) + y (z + 2) - 3 - y (z -j- 3) 

a 7 lOx — 2 

(2) ^ “ -jy (2x ~ 1) = 34 (1 - 2 a) -h-- 


2 (2-Jxl 0:02 - 2 a 

' n-ni ■ ~ ^ J Q-Q2 ' 


(4) 


O'Ol 

3 (l>2 -x) 5 + 7a 

JO “ 4 


A + 


9a 4- 0-2 4(13a - 0-6) 

20 ~ ' 5 


1 — 3a 


(5) A 


2 -- 
^ 4 


A — 


4 3 

1 + A 


= 2 


( 6 ) 1 - 


X 

T 


2a — 


10 - lx 


44. Reduce to one term : 


(1) 


(3) 




{1\ 


4a 


3a 


5 (A - '3) ~ 2 (A - 3) 


lU + I3b 15a + m 


3 (a — b) 


H- 


- a) 
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(4) 


-1~— (5) -A 

4- >' ^ ^ 3u - b 

"x — J' X 

(6) 

X 

fl — I) a 

X 

4- 6 

Simplify : 


(1) 

a 

3a + 36 “ 

n) __ 

6a 4 - 6f} 1 ^ ax 4 - ay 

(3) 

3ni 

4- 

an am ' 

2n 

bn 4 - bm 

(4) 

X 1- 4y 

2x (y'+ x) 

y — 4x 

2x (y — x) 

(5) 

2x- -1- X 4- 10 X 

■ 4x^'25 ■*' ‘5 - 2x 


. 2z 6z- — 8 

46 . ( 1 ) 


( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 


b __ i3^ 

2 ( 7 - 1-26 6 — (7 — 6 ’“ 


c“ — cd d^ — cd — d^ 

J _ 4 - 3;v:® _ 

2.y“ “h 6A' X" — 9 

_2 X - h 3 3x + 1 
n -\- 2 — 4 if' — 4n -[- 4 

3 a -H 1 a ~ 1 

~a 2 d^ — 9 ~~ (a + 3)(a -h 2) 


_ 1 

3fl -I- b 


2a 
~bx + 
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47. Prove the following identities : 

CU __ 2 

3(/4-6 2(P-1-7ff 3«“ 42f2a +12 

__ 4 

3a [a -h 2)''‘ 6a 

121_ J -dl __ _ ] - h v 

^ (^ - ;0(i -- xz) {X - yxi ~ j,-) 

I -\-z 

(1- .v.-)(i - -V) - “ 

_L I "1" be 

(a + c)(b ~ c) *' (a + h){c ~ b) '''' {^-^~b){a c) 


48. Simplify : 

2 


( 1 ) 


+ 


3a 


a - 1 ^ fl + 1 (a + ])’- 


1 


(2) 


p-3 ipxe \2p^ - 2p~:\^^‘ 


, 3 . _ L 3 

^ X - 2a^ X ^ 2a iXd-x — 


X'‘ 


(4) — ^ i“ -i^ 


(5) 


3x 4- 2 


X' — 2x -1- 1 


J — 2a 6 

4- a -i-T ‘F^r 

6 3x ~ 2 


a 


(6) _ 

^ fl — 6 ~ b^ 


x~ - 1 jv;^* + 2x-i- r 

b — a 


— ab -[■ 
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^ ^ _ + 5z 

^ ~y — 52 X- -I- 2.VV xy - lOyz - 5xz-[- 2y'^ 

u -}!L'zJL l + ^ 

^ a‘^' - a/j -f /;c — ac 26 ~-’2r/ 3fl — 3c 

6fl (a“ -M) , ■' 4 3f^'^ 

c/'~1 64 a-\~ 4 rt-- 4fl-|- l6 

{X — iO(-v — z) + (_v — jc)(j - z) + (z 


a (a — b)\a — c) b (h ~ a){b — c) c (c — a)(c — b) 

/m - I I (Q - 

{a — b){c - «) ' {a — b)(h — c) (c — a)(b — c) 

49. Solve the following equations ; 


( 1 ) a~-^^c 


(2) a (x + b) ~ c 


(3) 

(5) 

( 6 ) 


m (1 + x) = n 
X — X 

'a — F a 


(4) ax ^ bx = c 
a -{- b 


X — Jot X 
k — n ~ /c ~ 


50. Calculate by the easiest method 


38“ ~ 97_x n 56^ 
'"61“-36“ " ' + '66“' 


26“ 

16 “ 


,,, 1 53“ - 27“ 53“ + 27“ 

{2} 2 + ”313 _ 25“ ■” 58“ - 22“' 
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Solve the following problems : 

51. If a car is bought for Rs. 15,600 and depreciates 20 per cent in 
the first year and 15 per cent in each subsequent year; find 
its value at the end of three years. 

52. If the cost of living increases by 10 per cent during a period of 

1 

one year, by 12-y per cent during the next year and 5 per cent 

during the following year, express the cost at the end of 
each year by means of ‘index number’ (given to the nearest 
unit), taking the value at the beginning at Rs. 100. 

53. Two astronauts, Pat and Mike, were orbiting round the earth 
in separate space capsules. They were orbiting in the same 
direction and in the same plane. Pat orbits in 3 hours and 

Mike in 7-^ hours At 12 noon, Delhi lime, Mike sees 

Pat directly below. At what time will Pat and Mike be one 
above the other again ? 

54. 5 men or 8 women can reap the crop of a farm in 20 days. 
In how many days will 5 men and 8 women finish the job ? 
What will be the time taken by (/) 10 men and 8 women, 
(ii) 10 men and 16 women. 

55. If 3 men or 7 boys can do a piece of work in x; days, in how 
many days can the work be completed by (z) 3 men and 7 
boys, (ii) 6 men and 7 boys, (ni) 3 men and 14 boys, (zv) 6 
men and 14 boys ? 

56. If X men or y women or 7 boys can paint a wall in 6 hours; 
find the time in which the wall can be painted by (i) x men 
and y women (ii) y women and 2 boys (Hi) x men, y women 
and 2 boys. 

57. A mason can build a wall in x days ; but with the assistance 
of another mason he completes the work in y days. How 
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long will it take the assistant to build the wall single handed ? 
If .V - - 12, V - ; what will be the answer then ? 

Form equations and solve : 

58. Onc-third of a number is added to its one-fifth gives 16. Find 
the number. 

59. When a number is divided by 7, the quotient is 3 and the 
remainder is 4. Thud the number. 

60. A number is multiplied by 4 and then 6 is subtracted from 
the product. The remainder when being divided by 18 gives 
3 as quotient. Find the number. 

61. The numerator and the denominator of a fraction are in the 
ratio of 6 : 11. If 3 is subtracted from numerator and the 

denominator the fraction becomes equal to -y. Find the origi¬ 
nal fraction. 


62. Ahmed covered of his journey by car, by taxi and 

the rest by train. If by train he covered a distance of 50 
km, find the total distance of his journey, 

63. A solution contains 60 grammes of sugar and 300 grammes 
of water. How much sugar must be added to the solution 
so that the resulting solution may be half sugar and half 
water ? 

64. The numerator of a fraction is less than its denominator by 
7. If 2 is added to each of the numerator and the denomi- 

1 

nator, the resulting fraction reduces to Find the 

* fraction, 
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65. The denominator of a fraction exceeds its numerator by 18. 
If 7 is subtracted from each the numerator and the denomi¬ 
nator, the fraction becomes zero. Find the fraction. 


^ of his income on food, 4- on his children’s 


66. A man spends ^ 

7 
48 

he deposits in the post-odicc. Find what fraction of his 
income is deposited in the post office 


education and 


on other misccllaneons items, The rest 


7. Multiplication of Fractions 

The rule for multiplication of the algebraic fractions is the 
same as that for the arithmetical fractions. 

In order to multiply fractions, it is sufficient to multiply their 
numerators and denominators separately then the first product will be 
the numerator and the second product the denominator of the resulting 
fraction. 


Example 6 


Find the product of y and 


c 

d 


_ Q X c __ 

b ' d ^ b K d bd 

A whole expression can be considered a fraction the de¬ 
nominator of which is equal to 1, this rule can be used, even when 
the multiplicand is a whole expression. 


67. Find the products: 


( 1 ) 


11 1 

25 ’ 3 


3ab lOx^'y 
^xy ' 2\-a-h 


( 2 ) 
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(3) 

-3 

15c= 


(4) 

(5) 

32x'y . 


(6) 

Simplify : 



(1) 

9 c 

~ 16 ■ 


(2) 

(3) 

-25x^y^ f 

-21 ab 

)(4) 

l4a“ ■ V 

lOx''^''* 

(5) 

■ 12w 


(6) 

Find the products: 



(1) 

6.v>’ 3ab 
Sab ' 4yx ‘ 

4bx 

3axy 

(2) 

(3) 

( -32a*6“ >1 

1 55fl“c‘ 


\ 45c'“ ) ' 

1 24^^ 

>■[ 

(4) 

( -5k/V ^ 

/ -40xy^ \ 

^ 56y^^ I ■ 

9a^ ) 


8a^ 


X 


]l 

a 


y 


Z}^L 




-3 a 


- 


6m^n^ 49«* 5m*p’ 

35j3* ‘ ' 42Tf 

lid 


I, 85^x1" / 


70. Simplify 


. — _a & Jb 

(i) -- ^ 


a 


(2) 




0“ • (fl + by 


(« + by 3 [a 

{^} ~ i^a - by • 4 (« + by 


5m — 5n 8m + 8« 
4m + 4n ' 15m — 15?l 
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ax -h av 2x -|- 2y 

X- — 2\y -\- V" ■ f/v' 2axy + ay- 

2^’’6o" — 6/;= 

3fl -| - 3/j ■ a- — 2a h + h- 

5 A'" — IOav .v* — 16v‘ 
a'-M}’-' ‘ 15 (A--2)-)“ 

a" ~ 10«.\' — h- -y 25a'“ h — 2a 
4a^ — ab- ' a -t- h — 5.v 

n- — 10/?/c — 2im +_5A'/i p- — 6;; A: 

S/ctt — pn ■ n- — 25/r- 

_X" — y* 2x + v 

'4x" — 2x — y — y- ' x''* -f- x'j^ -f- y^ 

§ 8. Division of Fractions 

If W 0 consider the operation of division as an inverse opera¬ 
tion with respect to the operation of multiplication, we shall obtain 
the following rule for division of fractious: 

In order to divide a fraction by another fraction, it is sufficient 
to multiply the fraction of the dividend by the reciprocal \of the fraction 
of the divisor : 

Example 7 

... u , c 
Divide by 

a _ c _ a d _ ad 
b~~d~b^c~' be 

Conversely, if we multiply the quotient obtained by the 
divisor, we shall obtain the dividend ; 

ad c a 
be ' d ~ b 


(5) 

( 6 ) 

(7) 

( 8 ) 
(91 
( 10 ) 
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This rule can be used, even if Ihe dividend and divisor are 
whole numbers. 

71. Find the quotients : 


(1) 5fl ^ - 

P) - 

8jc“ 

^3) 2Ul^ ^ led 

(4) (-10a’6‘) 

5fl® 

~ r 

(5) 36a^b^ -( 

~ l 2531 ^ > 

) -f (-14x’)^0 

72. Find the results : 



a“6“ 

IGc' ' 80c“ 

t2) - • 

^ 10c“ • 

cV” 

54c® 

144a'''j^" , 60ay 
(3) 65bh'‘ ■ 136 V 

/ 86'ct/ 

(4) 

led \ 28a‘ 

" T2a’ 1 ■ 36® 


(5) 

3p-mq 

2a'^b‘^ 

3ahc 
• 2xY 

^ 9aYc‘ 

(6) 

2ax 

3bx 

9¥z 

yz ‘ ay ‘ 

ta^xy 


73. Simplify ; 

(u + 

6x'y ■ 'ixy 

— a* — 2a^b . 26’ — ax^ 

( 2 ) - 726 “ ~ 46 “ 



( 3 ) 


2x^ — 3xy^ 

my^ 
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<« (1 -r «') -■ 


10 - 10a- 
3 3a 


(5) 

( 6 ) 
(7) 


i- -\V 
— Sj;- 


a’ 




2y 

6a^ — 6/f 


3/ 

-h .Y® 

- Y“ 

lOaV) 

9a* -h 9a6 + 9^/- 


.QA X* H- 6 xy -I- 9 >’* 
(«>» - ■ 9^= - 4z* 


4^“ 


Y" 4- 3yv -I- 2yz 
"22=”~'3y^- 


/Qs 15a/j - 1 5 + 9a - 25 /j 9a* - 30a + 25 

9a* - 30a6 + 256* “ 


y*2+125z 
Y* - 16z* 


• 15a ~ 256'H-9a* - 256* 

"Irl^ __ + 4z 

- 8yz 4- l'6z*" ‘ Y= - 5 y 


74. Simplify the following fractions, using the basic property of 
a fraction : 


(1) --^3- 

‘-4 

2x -— y 


( 2 ) 


J 

2 


4 


1 . 1 
2 + 


— a 


1 


(4) 


X y 

—^ + a — _ J_ 

5 X y 


2fX —j-" j/ 


(5) 


(3) 


a 


- 1 


4 + 1 


( 6 ) 


6 

a 

T 


s,A 

+ a 


a 

6 


a 


a — 


Y* 


1 


( 8 ) 


1 — Y 


Y ■ 


Y 


1 

1 — Y 


1 H- Y 


1 4- Y 


(7) 
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Solution of Q. No. 74, (5) 

_L , i y ^ X 

. v +7 . ^357 - 

J;^ _1 JJ — X 

X y xy 

y 4- X xy 

+ y 

y ~ X 

Example 8 


Find the integral part of the fraction : 


2h + 3r 
b c 


26 + 3c _ o . c 
b +'c ” ^ + b -1- c 

Integral part is 2. 

75. Find the integral part in the following fractions: 


0) 

(3) 


X 4 “ 2y 
X -y y 

2 + g + 
1 -|- g'^ 


1"! g“-“l" g 
■“ 1 Ta 

('4') 

3 f 


is9 


§ 9, Raising the Fraction to any Power 
We know that; 



27 
= 125 
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Therefore, in order to niise a fraction to any natural pow£ 
index, it is enouf»h to raise the numerator and the denominator c 
the fraction to tliis power. 


Example 9 

Show that : 



a" 

h” 


{n is a natural number). 


Solution 



— £. 
h ■ h 


-r . n times 


a . a . a 
b . b . h 


. n times 
. n times 


n" 


b'‘ 


16. Evaluate the following fractions 



77. Simplify: 





( -la^lf 


6 


- 4 ^ 10^1 


1 





FRACTIONS 


Example lO 

Simplify ■ 

Solution 


78, Simplify : 



(4) (X’-- 


l6l 




/ o H- C7 -h 1 \ /I — fiS _ 

\ a -1- 1 j • V 1 - ! 

_ (la -I- I) ^ (1 - a)(l + fl) 

(a -1- Ij- '' (1 - 2a)(r + 2a) 

(2a + 1)_X (I - a) X (1 + 1 7) 

(a i 1 ) /'(T - 2c/) X (I --1- 2a) 

(2a -t- 1) X — a) X (c7 -j- 1) 

(a -1- 1) X (I -- 2a) X (2a +'l) 

1 — a __ a 

1 - 2 a ~ 2 fl - r 


1-1 , _ 6 _ cr + 3 y 4a' — 4 \ 
- 2" '■ 2?/'--“2 " 2a 4 - 2 J[ 3 J 

16m' \/ 3/11 — 4a 3/n -(- 4/i \ 
7/1 /\ 4m — Jm/i ~ 4/12' 3im j 


4 

'a -l-'2 



‘4 ' 4 ^ 
a - 2 / 
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(5) a- 


X 4" V 


-i-j'H I 


. 2.r j 
A'-' - - r- 


Example 11 

Make the indicated operations and lind the icsult: 


Solution 


/ X 

L y) . 

-f- 

1 

- I 



' X / ' 



-V / 


^ X 


A' 


1 ^ _]_ 
' A' 


4- y 
y^x 


/ • I 


-I- 


— x^_+ f 

(x 4 - Jj)(x''‘ — XV -I- y') __ 

~ y-'x "(X- — x;' 4- y^) 


v-x 


= 2^ -1- y 

79. Make the indicated operations and find the result : 


(1) il+4 + ^)il 


( 2 ) 

(3) 

'(4) 


X ' x“ 

X Cl 


X — a X + a 


a Y X 
X /V fp — x” 

X 4- a X — a 
a X 


ci^ — &“ — db )\ ja^ — ¥ 

m — n 3m + « , 3« p m 

nm ~fnn — in^ mn — ¥ 

( 2in -\~ 2n 2m 
V mn n — m 


a-b y a¥ 


b ab f X a , X y b X 


X 


b ab ( 

— b ~ X — a \ 


ax — ab ¥ — bx 


+ 


ab 


(5) 
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§0. Simplity ; 
( 1 ) 1 - 


a 

a — b 


b' — a'' + ah + ] 


(2) ( 

' 1 

3b 

2 

^la — 


2a b 


/ 

1 ^ ( 

iri' 

(3) ( 

-P 

1”- m ) 

n; - 1 

(4) 

Vyr - 

2 

T+ i-p 

1 

p y 2 


81. Prove the following ideiititie,s; 


3 ah _ 

4a- + J)“ + 1 \ 

4a" — b'^ I 


- 2 + 


10- A 

p 4-2 ) 


(9 mil 


]_ 

m 


/ 2 - 2v _ 


IV _ ± "L -1 

n) (m — ny 

\ X -h 2y , 6xy' - 1 
_ -f 2;c:y j X - 3 ^,^ _ 2xy 3xy 

=? — X 


0 ) 


- P^i p~+ q 



p — q _ P 
p ~ p + q 


(4) 


- a -b 

- (^7 + by 


1 ^ 

a — h ■ -h bya 


ay_ 

— 6) ~ 4ab 


b"- 1 2P 

- (a - 2/p)“ ^ rr - ^ 


= 1 


Example 12 

Solve the following equation ; 

1 1 
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Solution 


we get 


Multiplying both the sides of the equation by (lO.v- 

( 10 .\- -- 1 )( 5 .y - 2 ) (IOa- - l)( 5 .v 2 

lUx - r ■ ' "I" 5.V .2 

5 a - 2 - 1 - 10 V - 1 0 

15x - 3 -I- 3 - 0 -|~ 3 

15 a = 3 

I5x _ 3 

15 15 


A- -5 

82. Solve the following equations: 

10 
z 


3 7 

(i) r:- 0 + - 


( 2 ) 


Z — 2 

2t ~ 1 
3 r + 1 


z + 2 


t - 3 

'r'V’3 


n'l -■ 5 :' 3 “ ^ 1 _ __ 2 y — 3 

Ty - 6"-'2 -'2F-4 

83. Would the following equations be equivalent 


(1) X -- 2 = 5 and 

(2) X -f 7 =2 and 


X 


X - 3 
X + 7 


_^5 

X — 3 


X q- 4 X -j- 4 
84. Solve the following equations ; 


2x — 1 


^x + l 

f ~~ 2 , ^ + 1 


2x “I- 1 
2x + 


8 _ 
i - 4x^ 


1 - P 


t - 1 


1 t 


l)(5x-2 

- 0 


( 2 ) 



FRACTIONS 


165 


(3) 


:: -I- 2 


c --- 2 


__ 4 

— 4 2 + z 


(4) 

(5) 

( 6 ) 


4 _ 1 _ 3 

/’ ™ 8 O' -'2)'' " 2>>“ + 4|; 

2 _ _ __3 

(1 - - 3.Yj(3v -1- 11) (3x ~ ly^ ~ -pTHniy 


Example 13 

Solve the following equation treating (/) x as unknown, 
(li) y as unknown : 

6 _ 5.V _ 2JP + 3 2 
■5 6.V 3 j - 2 “ 2 

Solution 


Multiplying both sides of the equation by 2 (5 — 6x)(3j; — 2) 

we get; 

2 (6 - 5x)(3j; - 2) - 2 {2y + 3)(5 - 6 x) - 1 (5 - 6 x) 

(3y - 2 ) 

2 (18)1 - - 12 q- lOx) = 2 (10;; + 15 - 12xy - 18x) 

— (ISy — ISx;; — 10 + 12 x) 

3 ( 5 jj _ 30xy — 24 q- 20x = 20y q- 30 — 24xy — 36x — 15y 

q- ISx;; + 10 — I 2 x 

20x — 30x>' q- 36;; — 24 = ~ 36x — 12x — 24xy q- iSx;; q- 

20y - 157 q- 30 q- 10 

20x - 30x;- q- 36;; - 24 -- - 48x - 6xy q- 5y q- 40 

^20 - 30;') q- 36;- - 24 + 24 - 36;; = - 48x - 6 x;; 

5>’ q- 40 - 1 - 24 — 36;; 

X (20 - 30;;) q- 48x q- 6 x;; - - 48x - 6 x;; q- 48x q- 6xy 
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.V (20 - 30)' + 48 + 6v) - - 3I>' -h 64 
X (68 - 24j') - 64 ™ 3l>' 

X (68 — 24,v) _ 64 — 3Jr 
' (68 "-"24^)68^-~2ti^ 

_ 64 - 31V 
68-‘Xv 

85. Solve the following equation treating (?) v as unknown Qi) y 
as unknown : 

5j; -h 8 ^ 3x - 7 
y — 3 ~ X + 2 

Example 14 

Solve the following equation : 



Solution 



Multiplying both sides by x, we have 
a — X ~ h — 9x 
a — X — a = b~9x — a 
- X + 9x i - 9x 4- 9x ~ a 
ix ~ b — a 

8x b — a 

"8 8'“ 

b — a 
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86. Solve the following equations: 
a “ bm c — hu 


0) 

( 2 ) 


nn 

a 

a — ,r 


nx 

b -■ X 


(3) 


a -\- b 

X a 


a ~ h 


X t- a 


(4) 


X — j 3x 4 -1 
2x -\- t ~~ 6x — S' 


= 0 


, X -1- a 2 __ X 

2 ~ X + a 2 

W '[ ~ ' X ~ X — m 

87. Solve for a : 

S „ Ji. 


88 . Solve the equation : 


1 +_c? 
1 — a 


— for (0 a, (ii) b and {Hi) c. 


89. The numerator of a fraction is less by 3 than its denomi¬ 
nator. If the numerator is increased 3 times and the denomi- 

1 

nator is increased by 20 the fraction becomes Find the 
original fraction. 

Solution 


Let the denominator be x (a whole number) 


numerator = x — 

X - 

and therefore fraction = —r 


3 

3 
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Tn the second case the numerator 


and denominator 
Fraction 


= 3 (.V - 3) = 
- A- h 20 

3.'c — 9 


3\' 


a- d- 20 

Solving this equation, we have 


Fraction 


X 4 
1 

-" "4 


90. The denominator of a fraction is greater by 4 than its numera¬ 
tor. If numerator is increased by 11 and the denominator 
IS decreased by 1 ; the fraction becomes inverse of the 
original fraction, Find the original fraction. 

91. One of the two unknown numbers is greater by 12 than the 
other. If the smaller number is divided by 7 and the greater 
by 5, the first quotient is less than the second by 4 Find 
these numbers, 


92. Distance between two towns A and B is 50 km. A cyclist 
started from town A to town D, After an hour and a half 
a person on a scooter also started in the same direction from 
town A and reached town B an hour earlier than the cyclist. 
Find the speed of each of them if the speed of the scooter is 
2'5 times that of the cyclist. 

93. Two trains start from the same station one after the other. 
The speed of the first tram is 36 Icm/h and that of the other is 
48 km/h. If the first train had started 2 hours earlier than the 
second, find when the second train would take over the first. 

94. The distance between two stations can be covered by an 
electric train in an hour and a half, If the speed of the 
train is increased by 10 km/h the same distance can be cover¬ 
ed in one hour and 20 mts. Find the distance between the 
stations. 
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95. The distance between two airports is 950 km. Two planes— 
a two engine plane and a rectivc plane—start simultaneously 
from these ports in opposite direction to meet each other. 
After half an hour the distance between these planes was 
150 km, Find the speed of each plane if the speed of the 
lective plane is 3 times that of the two engine plane. 

96. The smaller wheel of a vehicle make 15 revolutions more 
than the bigger wheel to cover a given distance, The circum¬ 
ference of the smaller wheel is 2-5 m and that of the bigger is 
4 m. How many revolutions does each wheel make and what 
is the distance which the vehicle covers ? 

97. Two wheels of a vehicle are connected by a leather strap. 
The circumference of the bigger wheel is 60 cm and that of 
the smaller is 35 cm. How many revolutions per minute does 
the smaller wheel make if the bigger wheel makes 84 revo¬ 
lutions per minute ? 

98. A work was planned to be completed within 16 days. Six 
masons were employed on it. They finished the work two days 
earlier but every day they did the work of 2 masons 
more. How many masons can finish the work according 
to plan ? 

99. Two labourers prepared a ditch for an electric station in 

24 clays The first labour takes 1 ^ longer than the 

other to do this work. Find the time taken by each to do the 
work separately. 

100. In order to prepare 290 tools two workmen worked together 
for 4 hours and after this the first workman worked alone 

for S-j hours to finish the work. If they had worked to¬ 
gether for 5 hours, the rest of the work would have been 
finished by the second worker in 2 ^ hours How many tools 
per hour can each workman make ? 
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101. In order to type 71 pages two typists worked together for 
4 hours and then the second typist woiked alone for 2 j 
hours more. If both the typists had worked together for 
4 -^' hours the Second typist would have finished the work in 
45 minutes. How many pages per hour can each typist type ? 

102. The combined area of two plots which are sewn with corn_ is 
120 ha. The crop of the first plot is 89 tonnes per ha and of 
the other is 95 tonnes per ha. Find the area of each plot if 
the crop of the first plot is greater by 1480 tonnes than that of 
the other. 

103. A plank is floating on the waters of a river. Two boys 
weighing 50 kg and 30 kg are standing one on each of the 
two ends of the plank. If the length of the plank of 4 m, 
find the point at which the plank will be balanced. 

104. The weight of an alloy of gold and silver is 1‘06 kg. The 
weight of this alloy in water is 0.70 kg less. Find the weight 
of each metal in this alloy if gold loses its weight by 

and silver by 0-1 in water. 

105. A piece of ice is floating in the sea. The volume of that 
part of ice which is above water is 2000 cc. If the weight of 
1 cc of sea water is 1-03 g and weight of 1 cc of ice is 0'98 g 
find the volume of the piece of ice. 

106. Eight adults can prepare a certain number of tools in 6 days 
and the same number can be prepared by 12 boys in 10 days. 
Find the number of days taken by 3 adults and 25 boys to 
prepare the same number of tools. What will be the number 
of days to prepare double the original number of tools ? 
What will be the time to prepare the same number of tools 
if the number of adults and also of the boys is doubled ? 
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10], Two pipes can fill a cistern in 0 and 8 lours separately, In 
what time the same cistern will be filled by both cif them 
together if it is already one third full ? What will be the time 
taken by both the pipes to fill together an empty cistern of 
double the previous size ’ 

108. Gopi takes halfas much long again as Nanak takes to inish 
a piece of work, Find the time taken by Gopi to inish the 
same work, one-third of which has already been finished by 
Nanak in an hour. 

5 

109, A man can whitewash times faster than a woman, if 

both of them can whitewash a house in b days; find the 
time taken by an woman to do the work all alone. 



CHAPTER VI 


Goordinales and Prime Diagrams 


§ 1. Coordinates of a Point on the Plane 

t. Find the distance of the place S from the railway track and 
from the motor-road (Fig. 6 1), if the scale is 1 square ~ 
10,000 m, 



Fig. 6 i 

Draw two mutually perpendicular lines XOX' and YOY' 
(Fig. 6,2). 

We call these lines axes of coorcliiuites. The first axis 
XOX' (in the horizontal position in the figure) is called axis of 
X or X-axis, The second axis YOY' (in the vertical position in 
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the figure] is called axis of Y or Y-axis. Point O, the point of inter¬ 
section of the axes IS called the ongm of ihe coordinates or simply 
origin. We shall consider this point as zero point or the starting 
point. 



Fig, 6 2 

On the axis of X, positive niunbers are represented to the 
right and on the axis of Y these arc represented above the origin. 
The negative numbers arc represented to the left of the origin on the 
axis of X and below the origin on the axis of Y. 

Plane on which these axes of the coordinates are shown, is 
called the coordinate plane. 

The axes of coordinates divide the plane into four regions 
(parts), which are called quadrants. It is customary to denote these 
quadrants by Roman digits as marked in Fig. 6.2. 

2. Find the distances of any point say A, from the axes of 

coordinates (see Fig. 6 3). 

Take a point M on the plane and draw the perpendiculars 
to the axes of coordinates through the point M. 

Let the point Mi be the foot of the perpendicular MMi drawn 
from M to X-axis (Fig. 6,4). The number which is represented by 
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Fie. 6.3 

Scale; 1 div."=l unit. 

he point (or the measure of the distance OMi) on the X-axis is 
called the abscissa or the x-coordinate of the point M, 



Fig 6.4 

Scale : 5 div.=l unit. 
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Let the point M,, he the foot of the perpendicular MMj to 
Y-axis. The number which is represented by the point M., (or the 
mcasuie of the distance OM.,) on the Y-axis is called the onlinatc oi 
the v-coordniate of the point M. It is why the axes of coordinates 
X-axis and Y-axis are also called the axis of abscissa and the axis 
of ordinate, fn Fig, 6 4, the abscissa of the point M is 3, and its 
ordinate is 2. 

Abscissa and ordinate of a point are called the coordinates 
of the point. These denote the distances of the point M from the 
axes of Y and X respectively which are equal to the actual distances 
of the point Mj viz,, MMj from Y-axis and MMi from X-axis, 

3. Determine and write down the coordinates of each point 
marked in Fig, 6..5. 



Fig. 6.5 

Scale : 5 div,=l unit. 

The coordinates of a point are written in brackets to the right 
of the point. So the symbol M (3, 5) means that 3 is the abscissa of 
M and 5 is the ordinate of M. 

Let us consider different positions of a point on the coordinate 


plane. 
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1 /n 

If a point lies on the axis of abscissa, its ordinate is equal 

to 0. 

For example, the point C has coordinates 2 and 0 (Fig. 6 5). 
If a point lies on the axis of ordinates its absci.ssa is equal 
to 0. 

For example, the point D has coordinates 0 and 2, 

Finally, origin—the point 0, has abscissa and ordinate both 
equal to 0 expressed as (0, 0). 

Now let us solve the following examples ; 

Example I 

Locate a point P on the paper if its coordinates are given, 
for example let us locate the point P (2, -3). 

Solution 

The point is obviously in the fourth quadrant. Find the 
point corresponding to number 2 on the axis of X and draw per¬ 
pendicular to XOX' through this point. Find the point corresponding 
to number -3 on the axis of Y and draw the perpendicular to YOY' 
through this point (Fig. 6.6). The point of intersection of these 
perpendiculars is the point P, which we wanted to locate. 



Fig. 6 6 

Scale ; 5 div.^1 unit. 
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Thus we sec that we can locale only one point on the plane 
when its coordinates are given. 

It means that a pair of ordered numbers determines the position 
of a point on the plane. 

Therefore, the coordinates of a point are nimibers, which 
determine its position on the plane. 

Example 2 

The axes of coordinates and any point K are given on the 
plane. Find the coordinates of K. 



Fig. 6.7 

Scale; 5 div.=l unit. 


Solution 

Draw through the given point K, the perpendiculars KKi 
and KKa respectively to the axes XOX' and YOY (Fig. 6.7). T e 
feet of these perpendiculars will determine the coordinates o 
In our case these are (''3, -2). 

We can denote the abscissa and ordinate of a point by the 
letters % and y also. 

4. Locate the points having the following coordinates. 

(I) * = 5, j. = 3 (2) x =-A, 6 

(3) jc = -3, y = -4 I'D ^ = 5, y--2 
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(5) X - -2, y 0 (6) X - 0, j; --- 3 

(7) X = 0, y 0 (8) X 0, = -5 

S. Without locatiiig'thc positions of the points determine the 
quadrants in which the following points lie : 

(1) X - 3 (2) X -- ~3 (3) X -- 2 

j; - 5 y-^~5 y~-l 

(4) X---5 (5) x-0 (6) x = -] 

y - I 3^ = -1 3^ = 0 

(7) X ==■ 0 

.V ~ 0 

6. Construct the triangle ABC, if the coordinates of its vertices 

are A (4, 5); B (8, 0) and C (-6, 3). 

7. Construct the point Ai symmetrical to the point 7 ^ (4, 6) with 
respect to the axis of X. Find the coordinates of Ai. 
Compare the ordinates and the abscissas of Ai and A. 


8. Construct the point Bi symmetrical to the point B (-2, 3) 

with respect to the axis of Y. ’ ^ 

Find the coordinates of Bi, 

Compare the ordinates and the abscissas of Bi and B. 

9. Construct the point Di symmetrical to the point D (-3 2) 

with respect to the origin. ^ ’ 


Find the coordinates of the point Di from the graph. Com¬ 
pare the ordinates and the abscissas of the points D and Dj. 

10. The following points are situated on a plane : 


(1) A (1,3) (2) B(2, 5) 

(4) D(-2,“5) (5) E(-l, 3) 


(3) C(l,~3) 


Find the points symmetrical to these points with respect to 
X-axis, Y-axis and the origin. 
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11. (1) Construct a quadrilateral ABCD, with vertices AtO OC 

B (1, 3) ; C (11, 5) and D (9, 1). 

(2) Calculate the area of this quadrilateral having divided 
it by diagonals (first by one diagonal, then by the 
other]. 

(3) Calculate the arithmetical mean of two results thus 
obtained and round up the result upto two digits. 

12. The results of measuretnents of the temperature of air during 
a day arc given in the following table i 


Time of the j q 
day in hours ^ 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

1 

Temperature! ^ 
in “C 

0 

■•3 

-5 

0 

4 

6 

9 

6 

3 

1 

0 

-2 


(1) Draw the graph of the changes of the temperature during 
the day. 

(2) Read from the graph, the temperature of the air at 
3 hours, at 9 hours, at 13 hours and at 21 hours, 

(3) Find from the graph the time at which the temperature 
was -r ; -4°; '2° and ''5°. 

(4) Find the time of the highest and the lowest tempera¬ 
ture during the day. 

13. Represent graphically the dependence between x and y. 

Use the following tables : 


X 

-4 

"5 

'2 

-1 

0 

1 

2 

3 

4 



y 

~2 

'O'S 


0-3 

1 

2 

3-2 

3'8 

4'2 
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-6 

-5 

-4 

i 

-3 ! "2 

-1 

0 

1 

71 

3 

4 

y 

4 

2 

0-5 

'0 4 -0-6 

'0’8 

-()-2 

0'8 

1 

06 

0'2 


(1) For what values of x in the tabic above, the value of y 
is negative, positive, and 0 ? 

(2) For what values of x, the value of y increases/decreases, 
has the greatest value, has the least value ? 

14. Prepare the table of dependence between x and y with the 
help of the graph of the dependence given below : 



Fie. 6.8 

Scnlc: ldiv.=lumt. 


§ 2. Direct Proportional Dependence 

We studied directly proportional values in arithmetic. For 
example, the distance and the time of covering the distance at a 
uniform speed are directly proportional values. 
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Lcl the speed of a uniform motion be 3 km/h. If we denote 
the distance by fv’ and the number of hours for which this body is 
in motion by ‘x’ then the dependence between these values of dis¬ 
tance and time will be expressed by : 

— 3x 

Another example of directly proportional values will be the 
total cost of articles and the number of articles. Let the cost of 
article be Rs. 8 00, If we denote the number of articles to be 
purchased by ‘x’ and the total cost by ‘y’, the dependence between 
these two values can be expressed by : 

y =8x 

We can give many other examples of directly proportional 
values. The length of the circumference of an article and the length 
of its diameter is an example from geometry. Dependence between 
the length of the circumference and the length of the diameter is 
expressed by the formula : 

y = 3’14x (approximately) 

(x is the length of the diameter and y is the length of the circum¬ 
ference). 

f 

Let ns consider the following equations : 



We can see that the corresponding values of x and y are 
directly proportional and their ratio is always the same. 

Therefore, if two numbers x and y are directly proportional, 
then every value of y will be equal to the corresponding value of x 
multiplied by the ratio of y : x. Such dependence between two 
numbers is called the direct proportional dependence. 

Definition : Dependence between two numbers x and y, which 
is expressed by the formula y = kx (k 0), is called direct propor¬ 
tional dependence. 
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Number k is called the ‘coefficient of proportionality’. In the 
above mentioned examples these coefficients are 3, 8 and 3 14 res¬ 
pectively. It is clear that .v and y can be any numbers, positive and 
negative but not zero. 

15. One kg of grapes cost Rs. 4.00. 

(1) Work out a formula, which can express dependence 
between y the cost of the grapes and the ciuantity x kg 
bought. 

(2) Draw a graph of the formula obtained. 

(3) Determine from the graph the cost of : 

2 kg 500 g ; 4 kg 250 g ; 3 kg 750 g of grapes. 

(4) Determine from the graph the quantity of the grapes 
which can be bought for Rs, 7, Rs. 11 and Rs. 9. 

(5) How will the change in total cost of grapes y depend on 
the change in quantity x purchased ? 

16. (!) Knowing that there is direct proportional dependence 

between y and x, fill the following table: 



8 

6 

4 

2 

1 

i 


-1 

-2 

-4 

-6 

-8 


4 








, 





(2) Write down the formula of dependence between y and x, 

(3) Draw the graph of this dependence. 


§ 3. Graph of Direct Proportional Dependence 

In the previous problems, the graphs of proportional de¬ 
pendence were drawn, It is not difficult to check up with the help 
of a ruler that all the points marked are situated on the same line 
which passes through the origin of the coordinate axes. 

A set of the points on the plane, which satisfies the formula 
y = kx, is called a graph of direct proportional dependence. 
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And sOj the graph of direct proportional dependence is a 
straight line passing through the origin of the coordinate axes. As 
a straight line is determined by the positions of two of its points, so 
in order to draw a stiaight line, it is enough to know the positions of 
any two points lying on it. 

One of these points will be the origin which is already fixed, 
Therefore, we have to mark the position of only one point of the 
straight line for drawing the graph of direct proportional dependence. 

17. There is a direct proportional dependence between y and x 

and the coefficient of proportionality is equal to 4. 

(1) Write down the formula of dependence between y and x. 

(2) Fill in the following table : 


X 

2 

5 

7 

i 

0-25 

y 







(3) Construct a graph of these dependences. 

18. Construct the graph of the dependences y = 3x and y = -3x 
on the same figure, Compare the graphs of these depend¬ 
ences. 

19. Construct the graph of the following dependences having the 
same coordinate axes; 

1 

y — ^ X I y — 2 ‘i,^ 

^ 2 x ; 3 ; = — 2 x 

Compare the graphs of these dependences. 

20. Fill in the following table, being given that there is direct 
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proportional dependence between y and x : 


a: 

y 

X 

/ 

y 

X 

y 

a: 

y 

a: 


3 

12 

2 



21 

8 

4 

4 

6 

4 


1 




10 


10 


15 


6 

12 

3 



7 


24 

7 


5 


4 

20 

5 

20 



21. The height of a child changes upto 10 year in the following 


way : 


Age in years 

1 

2 

3 

4 

5 

r—■ ~ 

6 

7 

8 

9 

10 

j Height in cm =/2 

70 

80 

88 

95 

100 

107 

113 

119 

127 

129 


(1) Show that the ratio of any of the values of h is not 
equal to the ratio of the corresponding values of y. 

(2) Show that ratio of any of the values of h to the corres¬ 
ponding values of y is not equal to the same number. 

(3) Can we say that this dependence is direct proportional 
dependence ? 

(4) Construct the graph of this dependence. What kind of 
lines will these be ? 

§ 4. Linear Dependence 

Example 3 

A group of pupils started from a town. Now their distance 
from the town is 5 km and they are going with a uniform speed of 
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3 km per hour. What will be the distance from the town after x 
hours ? 

Solution 

In X hours the pupils will cover 3x 1cm and 5 km were covered 
earlier. Therefore in x hours, the distance from the town will be 
equal to (3x + 5) km. Let us denote this distance by the letter y. 

Then we shall have 


= 3x + 5 

This equality expresses dependence between the distance and 
the time. This dependence is not the direct proportional dependence 
as the ratio of the distance to the time is not equal to the same 
number or is not a constant (see the table below) ; 


x= 

1 

2 

3 

y= 

8 

11 

14 


Definition : Dependence between two values of;^x and y which 
is expressed by the formula y = ax q- b, where a and b are numbers, 
is a linear dependence. 

Xf & = 0, then y = ax. 

Therefore, direct proportional dependence is a particular case 
of linear dependence. 

Let us construct the graph of the dependence j = 2x + 3. 
Firstly we shall construct the graph of dependence y = 2x. This 
is a straight line passing through the origin. 

Let us see how the point of the graph y = 2x + 3 is 
situated with respect to the straight line y = lx. 
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For this we shall work out the following table : 



-2 

-1 

0 

1 

2 

3 

2 x 

-4 

-2 

0 

2 

4 

6 

2 a :+3 

-1 

1 

3 

5 

7 

9 


We can see that for one abscissa, the ordinate of the point 
of the second graph is greater than the respective ordinate of the 
point of the first graph by 3. 



Therefore, the ordinate of any point of the second graph is 
greater than the ordinate of the corresponding point of the first 
graph by 3 units. Having constructed the graph of dependence 
y = 2x -f 3, we shall obtain the straight line parallel to the straight 
line y = 2x (Fig. 6.9). 






COORDmATES AND PRIME DIAGRAMS 


187 


Conclusion ; 

The graph of linear dependence is a slraight line. In order to 
construct the graph of linear dependence, it is enough to Snd any 
two of its points. 

Usually for constructing this graph find the two points of its 
intersection with the axes of coordinates. 

So, if .x = 0, 7 = 3 

-3 

and if x 7 = 0 

Therefore the graph of the dependence 7 2x + 3 will pass 
through the points A (0, 3) and B f-j, 0^ 



Fig. 6.10 

Scale ; 5 div.=l vinil 

22. At 8.00 hours the temperature was 6 °F. Upto 16.00 hours 
the temperature rose uniformly by 0'5“. 

(1) Write the formula of dependence between the tempera¬ 
ture and the time. 

(2) Construct the graph of this dependence. 

(3) Find on the graph, the temperature at 10.00 hours; at 
12.00 hours and at 13.30 hours. 
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(4) Can we say that the temperature and the time are directly 
proportional ? 

(5) How is the dependence y ~ 0‘S:)C + 6 called ? 

23= A train starts from a station A and after travelling 2 km it 

assumes a uniform speed of 40 km. 

(1) Find, how far away from the station A the train will be 
after 0.5 hour of uniform motion. 

(2) Calculate the values of s (distance in kilometers) for the 
following values of t (time in hours) : 


t hours 









0-9 

1 

s km 













(3) Construct the graph of dependence between s and t 
(Fig. 6.11). 
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(4) What are the points of difference and similarity between 
the graph thus obtained and the graph of direct pro¬ 
portional dependence ? 

(5) Verify by calculation that it is not direct proportional 
dependence. 

24. Construct the graphs of the dependences on the same figure 
after having filled the following table ; 


X 

-4 

-3 

-2 

-1 

0 

1 

2 

3 

4 

1 










y — jc 2 











(1) What difference is there between the positions of these 
straight lines with respect to the axes of coordinates ? 

1 1 

(2) Show that the straight lines y — and y — -^x — 2 
are parallel 

(3) Find the length of the segment, cut on the axis of Y by 

the straight line y — — 2. 

25. (1) Construct the graphs of the dependences = 2x + 1 

and — 2x: + 1 on the same figure. 

(2) What is the difference between these graphs ? 

(3) Show that if x increases, the value of in = 2x + 1 
also increases uniformly and the value of y in 
y = — 2x + 1 uniformly decreases. 

26. (1) For the graphs of the dependences y = 2-5x — 10 and 

j; = — l-5x 4- 3, find such values of x, for which j > 0 
(or y is a positive number). 
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(2) For the graphs of the depdndcnces v ” 4'2x — 6 and 
y — 2 x — 8, find such values of a', for which (/) ;^ = 0 
and (ii) > 0. 

27. (1) Find the lengths of the segments cut on the positive sides 
of the axes by the straight line y -1 Sx — 6. 

(2) The straight line y ^ kx + 10 cuts on the axis of X 
(from the origin to positive direction) a segment equal 


to 2'5 units in length. 

Find the coefficient k. 

Construct the graphs 
the same figure : 

of the following dependences 

1 

1 

-e- 

1 

X 

1 

!1 

y = "2 A — 4 

1 , . 

1 

y = — ~ 2 X + 4 

y ~ yA -I- 4 


Find the points of intersection of these graphs with the 
axes OX and OY. 

(2) Find the angular coefficients for each of these straight 
lines. 

(3) Calculate the value of x, when y = 3 (for each depend¬ 
ence) and check up the results on the graphs. 


§ 5, Inverse Proportional Dependence 

We studied the inverse proportional values in the course of 
arithmetic. 

For example, the length of the base of a rectangle and its 
width, when the area of the rectangle is constant, are inverse pro- 
partioual values. We can verify this from the following table; 
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Length in m 1 20 

30 

40 

50 

60 

Width in 111 i 30 

1 

to 

o 

15 

12 

10 

Area in nf | 600 

1 

1 

600 

600 

_ 

600 

600 


If we denote the length of a rectangular plot by x and the 
width by y, then the dependence between them can be expressed 
by the formula : 

600 

xy ~ 600 or y = 

Time and speed of uniform motion, when the distance is 
constant, are also inverse proportional values, 

Let us work out the following table : 


Speed in km 

10 

20 

40 

50 

80 

' 

Time in hours 

20 

10 

5 

■ 


Distance in km 

200 

■ 

200 

200 

200 

200 


If we denote the speed by a: and time by y, we can express 
the dependence between speed and lime by the formula ; 

xy = 200 

Definition : Dependence between the two values of x and y 
expressed by the equality xy == k where k, is any number (not equal 
to zero) is called inverse proportional dependence. Number k is called 
coej0&cient of proportionality. 
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Values of x and y can be any numbers except zero. Indeed, 
if one of these values is equal to zero, the left hand side of the 
equality xy = k becomes equal to zero and the right hand side of 
the equality is not equal to zero. And thus we shall obtain a false 
equality. 

Let us construct the graph of an inverse proportional de¬ 
pendence, for example, the graph of the dependence xy 9. 

9 

Having expressed y in x, we shall obtain y — — 

We shall put permissible values for x and obtain correspond- 
_ iiig values of y and work out the following table : 


X 

-9 

6 

-3 

-2 

~1 

+1 

^2 

'3 

■^6 

*9 

y 

-1 

-i-r 

-3 

■4*. 

-9 

^9 

, 4,1 

'3 


■'I 


Let us plot the corresponding points on the coordinate plane. 



Fig. 6.12 

Scale: ldiv.=lunit. 
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If wc take more values for x, then the points will be situated 
closer and closer to each other. Wc can see in Fig. 6.12, that the 
graph of the dependence xy — 9 is a curve line. This line has two 
parts (branches) which are symmetrical with respect to the origin 
(one branch for positive values of x and the other for negative 
values of x). 

One branch is situated in the I quadrant and the other in 
the in quadrant. 

The graph of the inverse proportional dependence is called a 
hyperbola. 

9 

In Fig. 6.13, the graph of the dependence (with 

negative coefEcient) is drawn. 



29, The area of a rectangle is 12 cm® and its length is a cm. 

(1) Find the width of this rectangle having denoted it by 
the letter b. 

12 

(2) Calculate the width from the dependence h = " for the 
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following values of a ; 


Length in cm a — 

1 

2 

3 

4 

5 

6 

8 

12 

Width in cm = 










Using the table of values for r/andanswer the following 
questions : 

(3) Prove that the width of the rectangle is inversely pro¬ 
portional to its length when the area is constant. 

(4) Construct the graph of this dependence. 

(5) Using the graph, find the values of b, if o = 1-5 ; 
a — 2‘4 ; a - - 9. 

(6) Find from the graph, the values of n, if & ■= 10 ; b — 5 ; 
b 8. 

(7) Will the graph be crossed by the coordinate axes ? 

(8) On the same figure construct rectangles with a ~= 1 ; 

= 2; Cl ~ 3 ; a 4 ; a ~ b and prove that the area 
of each rectangle is equal to 12. 

8 

30. Construct the graph of the dependence y — - - after hav¬ 

ing filled the following table : 


X — 

-8 

-5 

■ 




2 

3 

4 

5 

8 

y^ 

■ 

■ 

1 

1 

1 

1 







Answer the following questions : 

(1) What values can x have ? 

(2) What will be the corresponding values of y ? 

(3) How will y change if x changes ? 

(4) What kind of symmetry does the graph have ? 
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31. Construct the graphs of the dependences y = and 

10 

32. Fill the following table and write the equation of the de¬ 
pendence, knowing that the values of x and y are inversely 
proportional and the coellicient of proportionality is — 9. 


X ~9 “6 


4 




18 36 


33. Write an equation ot inverse proportional dependence for the 
graphs represented in Fig. 6.14 and 6.15, 



Fig. 6 14 

Scale : 1 div.=l umt 
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Fig, 6,15 

Scale: 1 div.=l unit. 
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CHAPTER I 

2 a 

1. All except and 5. (1) Infinite (2) Infinite (3) Infinite 

6. (1) Infinite (2) Infinite (3) Infinite 9. Yes 10. No 

11. (o) 3 (6) 5. -5 (c) (1) 6, (2) 6, '6 

12. (a) 3, Infinite {b) “3 (c) 5, ~5 ; 10, “10 ; no 

13. 0=1,4,6,8,10. i=l,2, 3,4, 5. 

14. If a IS a multiple of b then ^ is 3- whole number 


17. 

(1) false 

(2) false 

(3) true 

(4) true 



18. 

(1) d:2 

(2) ±0.3 

0)±j- 

(4) 3, -5 



(5) 

- 1 
6 

> T 

'-0-9,1-5 





19. 

(1) 3, 1 

IV 

(3) 3'4 

(4) ±2 

(5) T 

(6) 1-6 

20. 

(1) 

0. I 

(2) 0, 1 

(3) 0 21. Yes, 




24. 

(1) 

8 

3 


(3) 14-987 

(4) 1-436 




25. 

(1) 

31 

15 

<') "S 

(3) 1.136 

(4) — 

(5) 1 



26. 

(1) 

2 

"5 

(2) -3-5 

(3)^ 

(4) 0 

27, No 


28. No 

29. 

(1) 

7 

23 

(2) 11'2 

(3)|~ 

(4)0 




30, 

(1) 0-5 

(2) 2'905 

(3) 6412-326 (4) “3-82 (5) ' 

0'09 

(6) 0 

31. 

(1) 

7 

4 

(2) 

■ (3) 1 

32. (1)‘ 

ad~bc 

hd 

(2) 

ps-qr 

qs 

34. 

(1) 

17 

6 

(2) -5 y 

(3) -12-7 

(4) 6-9 

(5) - 

e 

/ 

(6)-^ 

y 
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35. 

(1) 

4 

(2) 2'4 

(3) 

- 37 

19 

(4) j~ 


36. 

(1) 

15 

2 

( 2 ) - 2.22 

(3) 

J_ 

3 

(4) 16 8 


37. 

(1) 

?!- 

2 

( 2 ) - 9 ~- 

(3) 

65 

(4) R'9 


38. 

(1) 

- 3 
2 

5 I 

■ ■ 7-< 4 ’ 

d 
' ) 
c 

1 V 

X ■ 3 

1 

* px 

No reciprocal 

39. 

-1 

X' 

’T 

, 1,0 

40. 

(1) 1 

( 2 ) 10 

(3) -1 (4) 1 

46. 

(I) 

0 

02) 0 (3) 0 

(4) 0 




m 3 

47. (a) 12 m. (6)/j-(-30 years (c) —^Icm/li (<0 5x cm ; sq.cm 


48. (a) m= 


ci-\~b d 


(c) (/>=S—S («+/)) 


{d} a+b ; a—b , when a=b boat stands slill m walci , when a<h; moves along 
the current with velocity b~a km/h. 


49. a—be, no 
51. ' a=46+2 


50, , F= -h32 ; 32°, 08°, 5°, “40° 


52. 


59 


59 

10 4 '104 


53. 

54. (a) 
57. 



V 

H 

2 

3 

-1 

-2 

y 

2 

5 

4 


l5 

23 


ax n 
luu 


(i) 


lOQxO 

P 


55. 


5m 


56. 


500 


percent 


tm 

t—m 


58. A4-j-p,4Qp 59, 2 ycais 60 46 5 kg. 


61. 

27 6 mm 

62. Rs. 117 

63. 

92'5% 

64 


65. 

239 365 approximately 66 Rs. 500 67. 9~~ % 

68. 

Yes 

69, 

1'5 m 

70. Rs. 9’60 

71, 

9 horns 

72, 

Rs, 10'10 

73. 

15% 

74. 30 paisc each 

75 

8 paisc pci 

Re 76. 

Rs. 3100 

77. 

30 yeais 

78 Rb 200 

79 

3 years 

80. 

Rs 300 

81. 

3% 

82. ] % loss 

83 

Second 

84. 

31 years 

85. 

10% 

86. 12% 
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CHAPTER I! 

1 7 

1. ConsHiul terms , 4 5, '5, y Variables x, y, z 

2. Constant 3, 0, 1, 2, 3, 4, 4 2,4,6,8 5 31,37,41,43,47 

6. V=tr, 1-44 cm“ 7 V=a^ 64 cm'’ 

8, 226981, --243, 0.56733696, 128. 7 414875, 335 54432 

9. 16 0 and 335 54432 .-15 and “243 

10 . : 


Nos 

I 

2 ; 3 

4 

5 

6 

7 

8 

9 


11 

12 

13 

14 

13 

16 

17 

18 

19 

20 

ScT 

of 

Nos 



— 









— 







— 

1 

4 1 y 

1 

16 

25 

36 

49 

64 

Bt 


121 

144 

169 

196 

225 

256 

239 

324 

361 

40(1 


Nos 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Cubes 

of 

Nos 

1 

8 

27 

64 

125 

216 

343 

512 

729 

1000 


12. 10, 100, 1000, 10000, 100000, 1000000 ; number of zeros is equal to the 
index. 

13. 0-1,'01,'001,'0001, ■00001, OOOOOI, number of zeros between the decimal 
point and 1 is one less than the index. 

14. (£J) 10“<2i« (b) 2’=4“ (e) 3^>4» 

15. No, it IS only true when a=b or when o—4 or 2 .and b=2 or 4 

16. (a) 1, 1, 1, 1 ; any natural number to the power 1 gives 1 
(6) 0, 0, 0, 0 ; any natural number to the power 0 gives 0. 

17. —ve, +ve, -j-ve, +vc, -|-ve, +ve, +ve, —ve, neither H-ve nor —ve 

18. {a) 0 ib) (-2.4)* (c) 7'* (d) (-2)* (e) 1" 

19. no 20. when a — 0 21. (a) yes (b) yes (r) no 22. yes 

23. i2, ±3, ±4, =h5, ±6, ±7, ±8. ±9, ±10 

24. («) -500 (6) -35 (c) -125 (rf) -125 

26. (a) 15 X10'? km (b) 43 X10? (r) 51 X10? km^ 149 X 10'''kra^ 361X IC’km® 
(rf) 72X10® (e) 27x10*® 27. 3600000, 450000000, 14> 1000000000 

28' "4,056 29. (q) 36m’ (b) 37'268m® 
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30. i'=44'l m, 313-6 m, 122.5 m, I960 m 

31, 2{a^+2ab), 1008 cm“ 32. (a) 001296 (b) S4-5 (c) 1 (d) 0 


33. 300000 km/sec 

34. (a) 3= < 3-'‘ {h) (-3)* > ("3)“ (f) (0-2)® < (0-2)' (d) (-0'2)= > ("O 2)“ 
(e) (-3)» < (-3)2 (/) 3^- > 52 

35 . («) when 0 < a < 2, 2a > a\ when n = 2, 2a = 0 “ 

when 0 > 2, 2fl < (b) > 0 

36. 9, two, ■'■9 and ~9 37. ±4 39. 0-2 


40. y=-2, -1-2, “1,0,1 2 41 . 0 ; value of .v will remain 4 

y 

42, 6 a*, 10'14 cm® 43. V = cm® li— m 44, 3 


43. 


46. 


49, 


51. 


52, 


53. 

54. 

55. 

56. 

57. 

58. 


60. 


63. 


2x+3y—\, a+x-\-5 .etc 

2jc—1 4x 2x 4- 3 2j; — I 

2 


7 ’ 5 

Whole expressions 2a —3, 


...etc 


2b 3x^:2 4-'^ + 5 

3 ’ “■ 3 


lx — 3x+ 5, x® + y^ 


a^—ab 

15 


“4 4" 


3h 


Fractional expressions:> 3— 

_ 2 , . X i 

^ 3 ) 3 * ^ * 2 


{(d-bf +3 
la 


3a^mx, — ab'e, Shc^, 2ma, 3m"ax?, — 4;c®, 


3,-5, "1,-5, 2, 3,-4, y 

(a) 4, (6) -80, (c) (-32), (rZ) '24 
(a), (6), and (e) are monomials 

(a) 1-2, (i) -0-65, (c) 6a, (rZ) 11Z>®, (<•) 1, (/) "1 (f) -0-3a 
~5fl®, 15a“x®, "SafiA", 0.2^^ 

(fl) 2a + 5a:, {b) 0 5h + (—j). (r") ( 'dne) + (Sxy) 

(a) 8;^ - 9ab, (b) 3b + 0.2, (c) (~7ax) ~ (ay) 59. 3a®j^ + 36 -c 
“Saj' + 2x - 7m 62. 1,2,5,6 parts are polynomials 

(а) (-6a-®) + Sa" + (-12a®) J- 5 

(б) . 2.5^'* + (-18 a» + (-16a®/) + (-3Ay®) 
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1 

64. (a) - = (6) 3 65. (a) :)c'+ 7flx^ - + 3ox2 ~ 5 a*.T 

( 6 ) _ 0'6n» + ^ ^ 5 

4 6 

66 . + O'lfix* + 6 V —^ b^xy 68 . 4a 69. p/3 

70, 1500 a litre 73. Yes 

74. cix\ ~ ax‘,1ahx'^,-Q 3abx\ ab, ab 75. (1) -llin (2)0 

76. (1) -2m’ (2) -9lc* 77. (1) (2) 2'6n“ 78. (1)^-^ 

79. (1) 8 fl 6 - 6aW - 8 fl 6 “ 80. (1) ^ ^ ax^ (2) - (x - 3 ^) 

81. (1) 4 (2) 18 83. (1) 8 a, (3) - 5d, 

84. (1)-1~- (2) l'7x* 85. (1) i a =6 + 1 ax’ (2) "O OSac - 2-7c 

86 . (1) 60 87. I'7 kg, 0'2 kg and O'l kg. 88 . 20 cm, 16 cm and 12 cm 

89. 720 pages 90. (1) 90 " + 7fl"+i, (2) 4x'+i + X* 

91. (I) 40. (2) -5 92. (1) -25 (2) 10 

94, (1) 3-5a+ 2x (2)-~ - 3y 95. (1) 20a’ + 2n, (2) 3'5a’ + 1'76® 

96. (1) 19a - 8 ^ 4 .C ^ 2d (2) 7x’ - 3ax 

97, (1) 2a* - 0 ’ -I-1, (2) 6' + 6* + 26’, (3) 40" ~ 76™ 98. (1) 2 

99. (1) (17a* - 8 a’x) + ( -6o"x’ - ox’) (2) (3j<“ - 12 /2’ - 2 ") + (15/z + 2>;z*) 

100 . (1) 2000, (2) 1200 

101. (1) 2a‘ ~ 4a’ - 6a +7, (2) o’ + 6’, (3) 2a’ - 8a’6 - 0-2a6’ 

102. -5a* + 70" -3fl* +2a’ + 10 (2) 36* - 46‘ +56’ -66’ + 8 

103. 26’ +■ 6’c + 4c® (2) -20x* + x® — 5x’ + lOx + 1 105. 14m + 6n 

106, 5 X 10* + 3 X 10* + 7X 10 + 2, 4 X 10* + 8 X 10’ +9 X 10’ 

+ 3 X 10 + 6 , 3 X 10* + 9 X 10* + 2 X 10’ + 7 X 10’ + 4 X 10 + 5 

110, 1000, 2000. 1500 111. 4cm, 5cm, 6cra- 

112. (1) llx: (2) 2c* (3) - k (4) Iq 

113. (1) -0'4a* (2) -6a’''+i (3) m’n (4) 3a 

114. (1) 106c* (2) -13/ (3) -I8a’6’ 115. (1) 6-9 n*p (2) 7-lk’ff‘ 
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116. (1) 0 (4) 118, 3/h + (2) -- 5a^ + 12a 

119. (1) 2Sx ~ 211’ +25z (2) l4ab - 536f - 13c(/ (3) 3/)'' - 2p 

(4) + I 

120. (1) -I xY - ab - JL - ~~ 

0 4 6 4 

(2) x^y + A .t/ - -’ 1 “ ~ J 

121. (1) - 2 4b=i®c - 2 25«W + VblcvW (2) 12 15.^"- + 2'86S.\i’ 

122. (1) - 70"+“ - 2fl"+“ + lOfl-'+i - 30" (2) 4- 1 " + 4*'^ — 3 ^"'“ 

123. x' 124. (1) (2) 9 4 

125. 2x 4 ( - /) - (-Sx^j;) - (Hxy) 
m. (1) (13x'’ 4 7x’- + 8x 4 4) - (6x^ 4 5x“) (2) 3/ _ 
olher solutions are also possible 

127. (2o“ 4 4)- (60) 128. (1) 8fl“ - Ir (2) 9fl“ - 7/)“ (3) I8/11 - 9n 

129. (1) 0 (2) 1. 130. (1) 04(30 - 2b) (2) x - 1 4 (a:";’) 

131. Im, 3m, 4'5m 132. 57 cm. 133. 75", 50", 55" 

134. 96,24 135, 21,24 136. 16 km/p 

137. 590 thousand km", 108 thousand km", 66 thousand km" 

df) Ofi 

138, (1) 2o (2) - 2< (3) --3 - 139, 14 7 - IS'lj; 4 6/ 

140, (1) (-2x - - ('4^" 4 J') (2) 0* - 9 - (-2a“) 

141, (1). - 4a" - W 4 7c" (2) 17a" - 22a 4 16 142, (1) 15 cm, 15 cm, 18 cm 

144. (1) -4'46 (2) -240 145. ( 1 ) c"" (2) 5““ (3) /c"" (4) f’‘+^ 

146. (1) -2a“ (2) Q4a^xy (3) -0-38 (4) 6abc 

147. (1) ( - b)"” (2) x‘“'+" (3) 0 (4) 0 

148. (1) 0-09 aVy‘^ (2) -1'2 /cV (3) -20'21 bV 

149. (1) 10x’"+" (2) (a - b)" (3) - (x - 2)i", 

150. (1) -124 (2) 100x""-'V (3) - (4) a" (5) -9aV 

151. (1) 132 (2) 12 153. (I) zk - 2nk (2) 99a ~ 63c (3) lOo" 4 I5ob - 25ac 
(4) 12f!c — tnb 4 28on 

154. (1) 3p“q 4 -f pV ~ 2pg> (2) oW - 2o"b“ - -^ob" 

(3) -2 25 x"4 l-5x;>-2'5/ (4)0 
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155, (1) - + 3/)iV/’’‘ -"+i (2) 2m2ii'"- + 3m“ii« 

156. [IJ a“ + ^ab-l}^ (2) -3a - 76 (3) 16 - lO'Sx (4) 4;^ - 23:x; + 18 

157. (1) y (2) 4 ^ (3) -3 (4) "12 

158, 8 m, 4 m 159, 171 per day. 

160. (I) 5P --- 1 ( ; 3P = 15 (2) rabbits = 575 ; hens = 425 

163. (I) 45infJ -(- 18 mq - 35n;j - (2) 12a’‘ - i4a^^ ~ 206“ 

(3) 7.'c“ - - 24;i“ (4) 2 a-H4,\:'j> - ]3a:“ / 6 x/ + I5j^“ 

(5J - J'‘ ( 6 ) 6* - / 

164. (I) 3rt« -P 6 + + 6" (2) a*+'‘ - + 6“ 

165. (1) 2fl'' - 3^3 - 101 O'! + 204fl - 90 

(2) 2X'’ - 6.V-' -I- + H-v’’ - ISx’- + 7 .y + 2 

166. (1) Constant term = 7, tcim coutaining highest power = -3a* 

(2) Constant teim = 0, tcim containing highest power = 3’45x“'’ 

168. (1) .V- H- 8.V +15 (2) n* + 7n - 18 (3) - 5m + 6 

” (2) 3~ 171. 12m 172. 360 sq cm. 

175. 24 m, 12 m 

( 2 ) + a* ~ - a 

J79. 2 m 180. 42 dm 

(3) 31 “" (4) 

yZ„ ( 211 - 1 ) ( 8 ) _ ylln 

183. (1) I bo (2) -0'027x+--' (3) y- 

(4) -5a"6V (5) (6) xY^ 

184. (1) (2) (3) 0'125x^''‘^“>x« (4) 

185. (I) not equal (2) equal (3) not equal (4) equal. 

186. (1) o““6i“ (2) b*V« (3) 3n“» (4) ~ o“x““ (5) 64a=>“ 

187. (I) i}f + 2mk + (2) 6® + 2hc + c“ (3) 9d* - 6ax + 

(4) 4ci“6® + 2a%xy-\-~xY 


{4J .v3 - 11.V - 12 

169. 439 170, (1) 

173. 8 , 9, 10 and 11 
176. (1) 22.v= - 9.y + 3 

178. (1) 2 (2) - 

181. (I) (2J x“^ 

182, (3) (5) 0“"+“ 
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189. (1) + 10a + 25 (2) 9c" + 6c + 1 

oh 

(3) (4) 

(5) 4n/^ + (vn + ^ 

190. (1) a“”’ -(- 2a”‘b + (2) 

191. (1) 5/), 20ai (3) Ah, mb; lOOfl® 

192. (1) (a + 3)= + 4 (2) {x + 4)=> + 5 (3) (2a + 3by + b^ 

(4) (5 + by - 24 

193. (2) 10609 (3) 26 01 194. (1) - 3 (2) - 1 (3) 0 

195. (1) — 2ab + b'^ (2) Ax^ — Axy + / 

196. (1) c» - led + rP (2) a” — 8a + 16 (3) 9a® - 6ab + 6® 

(4) 0-01 b^^OAb + A 

198. (1) a®* iio - la’l)!" + fc'" (2) 0'04aW x" - 2aW.v + 256y 

(3) 0-04/ _ 0 12j^® + 0-09/ (4) 5 76/ - 24// + 25/ 

(5) a^”'- - 2a«+® + a® (6) 4//”-® — 4:*::^'’'® + 

200. (1) 1-44jc‘;»® - llxY + 0'25x«/ (2) 6'25m*«“ + m®/ + 0-04wV 

(4) + 4/+—a®"-®"' 

201. 4a6 202. (1) n® (2J a® (3) lOxp (4) 4o‘ 

203, (I) {X - 10)® ~ 97 (2) (x - 5)® + 2 (3) (a - 6)® ~ 37 

(4) {3x - 5)® - 5 

204. (1) 1b, Albx (2) 3b, 64a®6®, 48ofe® 205. (3) 998001 (4) 24'01 

206, (I) 84;c»-90xj' + 37^® (2) 95a® - 570j:® (3) 45a® + 256® 

(4) — 9p^ — A2pq + 126/ 

208. (1) I- (2) 2 209. (1) o® - c® (2) a®-l (3) 4a® - 6® 

(4) Ad^ - -i- (5) 6« ~ a^ (6) ^ “ ^'25;'* 

210. (a) (1) 6 i X® - (2) 0-0004 i® ~ 0-25 / (3) i-/® - 5'29A:® 

(4) / - 6® (6) (1) 15§6 (2) 9999 (3) 1400 (4) 1 

212, (1) - m® - 4m + 8 (2) - 7 - ]6?c + 7/ (3) 16/ - 81/ 

1 
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213. (1) 6 (2) 3 (3) 1 

214. (1) 1 + 3b + 3i)“ + /r' (2) x’ + I2x^y + 48xf + 64x^ 

(3) 27a^x^ + 27a'V + 9ax + 1 (4) < 2 '' + 3aW + 3a6“ + 6* 

215. (IJ 64x“ + 240x''y“ + 300x»j)* + 125/ 

( 2 ) + 1 + 

(3) 0 125a:“ + 0 075x’^y 3- 0'015 x/ 4 -OOl/ 

(4) 0'008a« + 0 6/ |- 0 I5fl» + 0-125/ 

(5) lOOOx* + lOOxV + xY + -^ / 

(6) 6“^ + 3b^'‘ 4- 36‘ + 1 (7) 1 + 3a"+i + 3a=*'+^ + 

(8) 0-00Ir>"-3 + O'03x="-2+ 0-3x"-i ^ 

216. (1) X, 3i7X®, (2) 1, 6a, 12/, 8/ (3) /, 8x", 6x® /, / 

218, (1) 1 (2) 1 219. 5,7,9, 

221, (1) 27 - 17b + W - (2) x» - 9x® + 27x - 27 

(3) Sa^ ~ 36/6 + 54«6» - 276’ (4) 8/ - 24/6» + 24fl’6* - 96“ 


16) 0-00161’ - 0-156» + 0-0756*« - 0-1256’ 

224. (1) 2, /, 326’ (2) 1,1256’, 756’, 156 (3) b\ h\ 3/6’, / 

225. (1) -2 (2) 1 (3) 'I- 

226. (1) a» + 1 (2) I + m« (3) 8/ + 27 (4) / +-p 

227. (1) 6’ - 1 (3) 270’ - 64 (4) -p 

228 (I) 6859 (2) 970299 (3) 1’030301 (4) 110-592 

229. (1) 8-~ (2) -30 230. (1) 14 (2) 11 (3) 3 (4) 3 (5) 18 (6) 76 

232. (1) 2 (2) 3 235. (1) 9’ (2) w» (3) c (4) />’ (5) 1 (6) 0 

236. (1) - / (2) - / (3) 1 (4) 0 (5) (6) c" 

237. (1) 4xy (2) 2bd (3) - 3n (4) 1 238. (1) No. (2) No 

239. (1) 4m'n ,(2) 4p^c (3) "S (4) -4o6 (5) 4a’6’ (6) 

240. (1) 0*^-’ 6"-i c’ (2) -56 
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241. (Ij ’ J&'c (2) (3) (4) 31" 

242. U) T c- t -W 

243. (1) 2« -I- 1 (2) 4 - 5b 244. (1) ah + I (2) x - o.v (3) - 3 +5%^ 

(4) + -v h 4 (5) —“y 4''"'" “ 7 ^ 

245. (1) 1 - 3.vy + 4.v-y (2) 3rt- + 4ax h (-’) - S/h“ - I2m + 2 

(4) _ 6„3 _ 9;,= + 3h (5) 5/j» + 2Qp^ - 30p - 40 (6) - 6m^ - bmif- + 

246. (1) 12, 2a (2) le.^ij/, 32x» / (3) 70(-VM'5fic= 

247 (1) — 4a + 5 (2) 3 (3) a'* — 2a — 2 (4) — x 

249. (l)-22 8 (2) ^ ^ 

2 gi, ( 1 ) -5._ _ ah - 5a= + 4 (2) 7«» - 0 3c,b - 2'5 


CHAPTER in 

1. (6,12, 18, 24. 30. 36. 42, 48} 

2. (2.3,5,7.11,13.17,19,23,29,31,37,41,471 

3. {,,-5,-3,-1, 0, 1. 3, 5,7,9.,999} 

4. 34 5. (fl) finite (6) infinite (e) finite (d) finite 

(e) iiifimLc (/) infinite {g) mfinile 

6. (,) (1,4,9, 16,25,36,49.} (6) (1, 2 3, 4. 5, „ ^ 109} 

(j) (Citizens or India} 7. Set of even natnial numbers, 8. 

9. (fl) 0 (b) 0 (0 (24, 28, .32, 36} {d) (5, 10, 15, 20, 25.,,. , ...] 

10. (n.) and (n'l), H- Open statements (d), (e), (/), (/<), (0, U) 

12. (fl) 0 1.3} 

13. (fl) Two (0, -5) (d) one (3), (e) Two ( ± 2) (0) No (e) Infinite 

14 . (a) and (0) 15- (fl) No roots (d) No roots (c) Idenlily (0) Identity 

16 , (,) 2x + 4 = 12, X + 1 = 5. etc. {b) x = 0, 5x + 7 = 7, etc. 

(c) X + 2 = 1 , lOx + 5 = - 5, etc. 

18. (1) No. (2) Yes (3) Yes (4) No 

19, (a) 4(2x - 1 ) = 20 , 6y - 3 = 15, etc 

(6) 8x - 8 = 8(x - 1), y - 1 = y (by - 5). etc 


(c) 8x + 12 = 8x - 4, 6x + 12 = 6x, etc 




answers 


20? 


20. No solution 21. (a) -l2 (b) -0'6 (c) 3 (d) 

22. 2 23. 1 24. (a) "2 {b) "2 (c) 1 (d) ~3 

25. («) 1 (h) (f) 4 (d) 2 76 (e) ± fi (/) No 

fi -7 — R7 

26 . (1) No solution (2 )-^- (3)5 (4) (5)9 (6) -“y 

27. 40, 36, 43 28. 40, 44, 37 

29, Weight of coal 15 ton, water 47 ton and unloaded weight of the engine 60'8 ton 

30. 90°, 40°, 50° 31. 18°, 63°, 99° 32. base 6 cm and one side 8 cm. 

33. 400 ton and 800 ton 34. 65 ton and 130 ton 35. 50 litre and 100 litre 

36. 8 yeais 37. (1) 5 65 (2) 15'5 (3) 2 427 38. (i) 39, 40, 41 

(n) 6, 7, 8, 9 39. 62 40. 29 41. 57 42. 1079,1411 

43. 75 Icm/h, 80 km/h 44. 40 km/h, 30 km/h 45. 750 km. 

46. 50 ha/day, 700 hactare 47. 26 km/h, 65 km 48. 2'lkm, 3 6km/h 
49. SO km 50. 1320 km, 230 km/h 51. 150 Engine 52. 12 days 

53. Cop pci 100 cubic cm. Iron 50 cubic cm. 


54. 

(1) Rs. 551'25, 

Rs. 51 25 


(2) Rs. : 

1064 80, 

Rs 

264’80 



(3) Rs, 2163'20, Rs 163' 

20 

(4) Rs. 

1560’60, 

Rs. 

60 60 


56. 

(1) 2 years 

(2) 1000 

(3) Rs 1040'40 (4) 

4% 


57. 

First man will 

pay 50 paisc less 






58. 

Janki, Rs 7 

59. Rs 

1406 08 

60. 

Rs. 441 


61, Rs. 

104’25 

62. 

Rs 51 63. 

(1) A 

(2) n 

(3) P 

(4) P 


(5) P 

(6) r 

64. 

Rs. 62 65. 

Rs 5,000 

66 . 

4 IP 
400 

P 

10 

= Y, 

Rs 1600 


67. 

4% , 2 years , 

Rs 676 

68 . I 

’ = A X 

X 

40 

41 

40 

X Rs 2624,000 

^ 1 

69. 

2 70. 10°/ 

0 71. 

Ram paid Rs. 31 

more 

72, Khairati, Rs 20 

73. 

Rs 1172 

74. Rs. 2310 

75. 4 

years 





77. {Natural Numbers} 78. 0 (empty set) 

79. {all rational numbers less than 2} 

80. ^all rational numbers less than -y greatei than 

81. {(p) 
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82. {xel‘.x>2] 

83 . [x£Q:x>-l) 

84. ^xGQ:x<-j|j 

85. Q : ^ < 5 -j 

86. {X G Q : 6 - X < 5 - x} = 0 87. {x G Q ; 2x"- < x’-) = c/i 

88. (x G /: X > 2} 

89. {X G / : X < 1} 

90. I X G Q : X > -^ and x < 2 | 


CHAPTER IV 

1. (n) 23,000 (b) 10'8 (c) 25 2. (aj 640 (ft) 178 

3. (1) 3 (2) 6n (3) 9x» (4) 7/ 

4. (1) 2(x + y) (2) a{x - y) (3) - a{2 + 5ft) 

5. (1) n(w + 1) (2) m(x - 1) (3) 5(1 - 2y) 

(4) 5m(n - 1) (5) - 5o(3x + 4y) (6) -2n(;n + 2) 

6 . (1) n(a - 6) (2) x^x^ - 1) (3) y\l - 

(4) p%l - - p^) (5) 6“( - ft> + ft + 2) (6) - /i"(l + n* + n‘) 

(7) 6z'‘(l - z“) (8) xj-(x ~ y) (9) 6ax(a + 2x) 

(10) 9ftS(2a - ft) 

7. (1) ^"(l + a) (2) a“'‘(a" - 1) (3) 5"-=(5* - 1) 

8 . (1) (a - ft)(3« + 26) (2) (p - q){lq ~ 2p) (3) (x + y)i2b - c ~ 2) 

9. (1) (x— 3)(2m + 5n) (2) m(a — 2){m — 1) 

(3) (a - ft)(2x + 3y) (4) (x ~ y)(2a + 1) 

11. (1) 7flx(x - la), -42 (2) (6 - c) (a - 2), 0 

12. (1) 0 ; 4 (2) 0 ; ~~ 14. (1) (x + y)(2a + 1) (2) {p ^ q){,k + 1) 

(3) (a + ft)(3ft - 1) (4) (X - j^)(2j- ~ 1) 

15. (1) (X - y)(a + ft) (2) (x - y)(a + 6) 

(3) (m + n)[m - 5) (4) (x - 3 ^)(x - 2) 

16. (1) 2800 (2) 9 17. (1) (x - z)(4x - 3) 

(2) (3x - 4y){a + ft) (3) {2a - 3>-)(Ja - 7x) 
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18, (1) (a + b){ah -- 1), 0 (2) (j; + 3 jc=)(x — 2y^), -g 

19. 2, -2, 3 

21 . {a + b){x^ - X IJ (2) x{x - l)(a + b + c) 

22. (1) (x + :e)(x ~ y) (2) {m + ji)(m - n) 

(3) (a + 2)(a - 2) (4) (f + 3)(f - 3) 

23. (1) 7,000 (2) 53,200 (3) 28 (4) 12 

24. (1) (c + 6J(c - 6) (2) () + ,H)(| - m) 

(3) (m + 2ri}{m — 2n) (4) {6q + 5)(6^ - 5) 

25. (I) {ab 4- 2)(oi — 2) (2) (7 — pq){J -f pq) 

(3) - ^y) (4) (1 4- 0'la)(l - O'laJ 

26. (1) (I0a= 4- 9b’>)(10a^ - 9b^) (2) (a» + 2)(fl=> - 2) 

27. (1) /)®, a® ~ b^ (2) 200'25 sq. metre, 1860 sq. m 

28. (1) (a 4- 6 + c)(a + b ~ c) (2) (p ~ q + r)(p ~ q ~ i) 

(3) (3fl + 2b){3a - 46) (4) + l) 

29. (1) (p + g- i%p -94-0 (2) (1-26 - c)(0 86 - c) 

(3) (3a 4- 6« 4- c0(3a - 6“ - c“) (4) (1 4- 2a - 36)(1 - 2fl + 36) 

(5) [2ix - J') 4- 3] [2(x -y)-3] (6) (4fl - 156j(4a - 256) 

30. (1) 4wn (2) Sxv (3) 4w (« 4- P) (4) 4a(6 — c) 

31. (1) ±-~ (2) ± 1'2 (3)4:4^ 

32. (1) {X - I)^ (2) (2« 4- 1)^ (3) Qm - 1)“ (4) - (a 4- 

(5) - (a 4- 3)® (6) (X® - 6)^ (7) - (x® + /z)’ (8) (3c 4- 2d^f 

(9) (5x= - y^f (10) (6p^ 4- gY 

33. (1) 112o6 ; (8a - 76)® (2) 120x;; ; (12x 4- 5yY 

(3) 169 c8; (6a®6® + 13cy 

34. (1) (a -h 6)® (2) (X - y)^ (3) (m 4- 2a)® 

(4) (a - 26)® (5) (4a® - 6)® (6) (x® - Syy 

35. (1) 150a*6, 60o6®, (5a - 26)® (2) I44x®3^®; 108 x/ , (4x 4- 2yr 

(3) ]44a“6®, 646“, (3a® - 46®)® 

36. (1) (2d - p) (4d® 4- 2dp 4- p’^) (2) (4a 4- b) (16a® - 4fl6 4- 6®) 

(3) (4* - 1) (16fc® + 4^+1) (4) (6x 4- D (36x® - 6x 4- 1) ' 
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37. 

38. 

39. 


40. 


41. 


42. 


43. 


44. 


45. 


1 . 


2 . 


3. 


(5) {2p + 3^) (4p^ - 6pq + 9q-) (6) (5x - 4:r) (25 a= -|- 20xs + 16z^) 

(7) _ lo) (100 ) 

(9) (m - 3) Ott“ + 3m + 9) (lOj (I -- ry) (] |- q + r/) 

(1) 2.000; 12,200 (2)3,000 

(a) (/)) 10 

(1) + 1) (a- - 1) (2j 5a(a -|- 1) (a ~ 1) (3) p‘Y(p + q) [p ~ q) 

(4) 5(a + bf (5) 2a( I — bf (6) (m -1- n \- p) {in + n ~ p) 

(7) (x -i- 4- 1] (.t + >- - 1) (8) (3 + - j’) (3 — X- + y) 

(9) {2 + a + b) [2 - a - h) (10) {a - b) {a H- fc - 1) 

(11) (a + b 4- c -1- cl) {a b — c — cl) 

(1) {X + Y (X - 1) (x’ ~ X + 1) (2) (« + 1)“ Y - « + 1) 

(3) (x + 1) (x — 1) (.x*® + X + 1) (4) (x - V)- (x 4- y) 

(5) (/»’ 4- /i“) (m -I- h) 0» - «) (0) 2b(2a" 4- 

(7) (X - 1)» (x^ + X 4- 1) (8) (E - 1)“ (c‘ 4- I) (c + 1) 

(1) (X - 3) (X - 2) (2) (X - 4) (X 4- 3) (3) (x 4- 4) (x ~ 3) 

(4) 2(a -h 2) (a 4- 3) (5) 3(p 4- 3) (/; 4 6) 

(1) (x - 3) (2) (a 4- 2) (3) in ~ 1 (4) ~{k 4- 2) 

(1) 4 - m« {2) \ a b (3) - ( |- x 4* ~ ) 

(4) -(|c+4.() 

(1) X — 2 (2) m 4- « (3) p — q 

(1) 4a= 4- 96" (2) 9x» - 6x“j' 4- ‘■Y (3) 96« - 36' 4- 1 

(4) -(46^ 4- 26' 4- 1) Uiuform 


CHAPTER V 


(o) 

(/) 


T 

X + 


X — y 

-L J 

a ’ b'’ 
fl(l004-y>) 

~ioo 


X 

(.?) 


(c) 

3x 


(^0 


a 4- 6 


U') - 


III — It 


a h 


2a 4- 36 
1 . _a6__ 

« 4- 6 


ci\ b 

2x“-|-j>~~l 


45 


houis (!) 2'4 hoiiis (2)-j--lioiiis 


(1) 15750 (2) 72380 (3) 1085000 
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4. 

y! l- 
t •! 

. 35 . 
h 

33 

37 

km/h 



5. 

a 

at 

—~v7 

6. 

(1) 0 


(2) 

0 


(3) 

0 



7. 

(1) 2 

(2) --5 


(3) 3 

(4) 

0, 

10 


(5) -2, 3 

8. 

U) 1 

(2) -1 


(3) c 

(4) 

4 


(5) 

-1 

9. 

3, 5, 

impo,SMl)le, 

-3 

. -i- 

= 0, 

3 

5 - 

9 

3 

4 



i;). ((/) (1) 
(.') 
(4) 

{b} (I) 

11 . ( 1 } 1 


V 

-V - iS 
V h y 
X 
X 

X - 5 

a 

b 


P - g 
Xv - 24 


4 ' 4 —A- 
l- . 


and 


( 2 ) 


KJ — 2.\- 

X 


etc 

.x + 3 ; 
A' + 4 

etc 


( 2 ) 


lOx + j' 
U - 2x' 


X - 7 


etc. 


_ y 

8 + 2x 
_8_ 
X 


etc 


(5) 


8x + )) 


etc. 


(3) 


xy‘ 


(4) 


a ~ \0 a + 4 ' ' a 

(2) -2 (3J 10 (4) 3 12. (1) 

13. 'I’lie valuc.s of parts (.4), (6), (7) will be changed 


(5) 


3x 

a — 20 


■5 ' ' 

2a 
2b 
1 

y 

V -I- y 

2 a 

17, (1) a" '■ 


14. (1) 

(5J 

15. 11) 

16. (1) 


( 2 ) 


7.x 


29 

81 


(2) JiL A 

4b ■ c 


(3)-^ 


(4) 


2j' 


lab 


(4) 


2(^ 

2b^c> 


( 2 ) 


3a“(,x — y) 

■ (2) (3) X- 


(3) 


— c 

'2 


(4) z‘ 


•4-ib 


• (5) 

(4) 1 
(5) 4 


15c 


18. 

0 ) 

2 rt 

% 

( 2 ) 

— 8 c^ 
’T5x- 

,1 1 

(4) 

+ X 




(5) 

— • 

- 3x’v 
'“] 0 c ■■ 

( 6 ) - 

■4a6 

-led 





19, 

( 1 ) 


Jit 

m 1 

( 2 ) - 

b — a 

C "1” cl 

(3) - 

1 1 

G 

(4) 

a-\-b 
c d 

20 . 

(n 


i ' 

[ 2 ) - - 3 - 

(3) - 

1 

3m 




21 . 

( 1 ) 

a ■ 

a ■ 

-- h 
•1 li 

( 2 ) 

6 ® 

a 

a -f 6 

(4)-^ 

T 

c + rf 


(6) 


k J-1 
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22 . ( 1 ) 


jc- 2 


Q" + (lb + 6“ 


(3)-i-y^ 


(4J - 


■X "T- 1 


( 5 ) - ia + 1 ) (6J 

23- (1) U) 2{a + b) a~h 


m - n (qv (a:-+/) (^ + >■) 

^ ■' — nm 4- «“) ''' + :vj/ + 

24. (2)„+i^c (3) 


z + X 


25 . ( 1 ) 


fl — b — 1 


d‘ — fl -h 

6(fl +1) 


n)-- (4) 

(3x - J3)(x 4 


ah 

(a + br 


16. (1) 1 (2) '1 or 1 (3) 1 (4) - 

37. (!) 4-4 (2) (3) 


(4) 2m — 3« 


(6) fl 4 1 ( 7 ) - 


3 (»n — 7 }) 


711 4 n 


28. (a) f20o‘'x‘>>' 12(ja“x“j3 


9qJw 


2a*byz 


/ \ ‘^x- , u 

W “;^n7a j;n+3 

3’- W 


.•v:(a — /;) 


^ (a 4 b){a — bf (a 4 b)(a — bf 

abipc — ad) ah(bc — ad) 

, , 30 U{2b 4 1) j 

6(26 - 1)(26 4 0 ’ 6(26 - 1)(26 4 1) 


9/j(26 — 1) 
6(2b~ 1)(26 4 1; 


.in 5 a 4 6 3p 
30. a,~^ 


31. (1) 

32. (1) 


2a 4 6 


X -\- a 


2x 4 1 
a — 2 


33. (1) 


3645« 


(3)-f 


34. (1) 


34:x;—21 


26a-2 
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35. (1) ( 2 ) 

abc ^ ' 


3(&e^+ lah^ — a~c) 


abc 


b ~ 


10 

3x 


36. (1) 

37. (1) 


38- (D-il 


39 . ( 1 ) 

40. ( 1 ) 
(4) 

41. (1) 
(4) 


3b - 2 


( 2 ) 

( 2 ) 

( 2 ) 


4:t+l 


ab 

- (a: + 1) 
4 

22 a + 10 li 
24 

mn 4- 1 


2 

a — 2 
Ra' — 5y 
40~ 

xc — yb 
abc 
X + 4 


(3) i 
(3) 

(3) 

(3) 


(3) 


(4) 


2m 4- n 


2p 


3j: 4 ~ 2j/ 

X — y 

— X 
12 

8 /> 4- 11? 
30 


(4) 


(4) 


a 4 - b 
~ 1 
ly — 4a: 


(4) 


136“ - 37a“ 
20 


( 2 ) 

(5) 


a — b 
2x 

y 


(3) 


30a“c - 216=a 4- 22c“6 


( 6 ) 


n 


( 2 ) 


j:° 4 y — xy 


36a®6“c“ 

38a6 — Sac — 366c 
24a6c 

Sab — a — b 


(3) 


ab 


- b(a + 6 ) 


(5) 


9x ~ 5y 


8 


( 6 ) 


X — I3y 


42. ( 1 ) 5 
(7) 6 

43. (I) 1 

(5) 1- 

44. (1) - 
(5) 


(2) 5^ 

( 8 ) 7 

( 2 ) - 

35 

2x + 5y 


(3) 


(4) 5- 


(5) 2- 


( 6 ) 3- 


33 


32 


a:(jc 4- y) 

6a 


134 

_2 

13' 

( 2 ) 


(3) 0-8054 (4) -y 


lx 


- 1 


10(ac — 3J 


IT 


(4) 


21^ 


— 3 ;“ 


9o“ — 6“ 


( 6 ) 


2b X 


a“ - 6“ 


45. (1) 0 
(5) - 


( 2 ) 


2ac 4 - 5 


46. (1) 
(5) 


a 4- 2 


56* — a“ 
ab{x 4 - 

( 6 ) - 

- 6 

2{a - 6 ) 


(3) 


3z 


( 2 ) 


2(h* — 3n — nx 4x) 
(n 4 - 2 )(h - 2 )“ 


(3) 

f6) 


3w6 4- 2nq . 3(;>* 4- x^) 
ab{m + ri) I ^ 2 x(jc* — y^) 

c ~ cf . (x ^ 1)(6jc* 4- 15) 

(c 4- d)cd ’■ ^ 2x(x -h 3)(x -- 3) 

2(2a* 4- 5a - 13) 


(a 4- 2)(a + 3)(a - 3) 


.0 4a'* + 7a - 3 + 12;. - 45 ,,, 4 (a: 4- a) 

"(« 4- !)**(« - I) ^ ’ 2(p + 3)(p ^ 3)* ' a: 4-2a 
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(4) 

- 12a 

10(v + 1) 


2[a - b){a' H 

- Ir) 



fl'' — T 

a - |)'!(v-h D- 

( ^ ((,'J 

ah 4- 6“J(ir 

1- ub -1 

1 b^} 


(7) 

fx —, 

x(x -f : 

C) nv I •« -h <• 

2;') •’ 6(.a - f) 

(9) a - 1 

(101 I 

(11) abc 


(12) 

(fi — 6)“ + (/; —(')■' 4- (£_-3^«f 
(ff — 6j(6 — i')(c —«) 





49. 

(1) Ha - c) 

(2) — b (3) " - 1 (4) , 

' (1 ' ^ a ~ h 




(5) a{a — h) 

(6) /c(2t — 7i) 

51). (1) 

I (21 80 



51. 

Rs. 

901,680. 

53, 3 AM. nexl day 54 

(. 10 days 

(Ij 6 “ day; 

1 (2) 

5 days 

55. 

(0 

days 

(!i)-~day,s {ill} — 

days (ivj 

T 



56. 

(«) 

3 Ill's. (6) 3 lira, (t) 2 liis. 57 

. 24 days 

58. 30 

59. 

25 

60, 

15 

61. - 

62. 120 km 63. 240 sm 

64. "2 

65. 

7 

23 

66, 

13 

48 

67. 



(4) 40.vc“ 




(5J 

2f 
" 3 

(6) '^.- 





68, 

(1) 

— 9c 
16c" 

(2) (3) 

(4j — 6 c'Vj 




(5)- 

X 

(6) -~ 





69. 

0) 

% 

Say 

(2) (3) -2f; 

(4) -1 




70. 

(1) h{a ^ h) 

,2)M 

-3 

4(fl + b) 

(4) 

(5) 

2 

(A—.vf 


(6) 

4(aa + + b^) (7) 

(SJ 

f/® — lOox — (i® + 
h(2« + b){a + /; - 

22x- 
■ 5x) 


(9) 

/)(2jj - 

n(ji — 

■r) 

Sk) 





71. 

(1) 

b 

3~ 

~9l 

(4) -26‘ 





(5) 

-36« 

a 

/f‘\ 3-^ 

23y''’ 






a ' ^ ^ cx ' ^ 256 '9 ~ 

f 5 ) _ £!™2 _ ( 6 ) 

* ^ l6aVc'‘x‘‘‘y '' 4x;; 
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... - V n. -a\a-\-2h) . ~5x(2x^ -lf) 

73, (1) - -rt- ■ (^) iisj,"/n7.a . S-.\ 


2YJ " \lb-(2r>* - x^n) 2/(3/H-2*“) 

3 3(-y I- + y^) (a + xy(» 

2(1 1 a^) ■ 5(y —>')“ ^ (fl* + cue + 


(71 
(91 - 

74. (1) 

(Cl) 

75. (1) 1 

76. (1) 


1 Sa 


{^) 


4/>(ij — b) 

5(5/j-I5^-1 II 
|3« — 5M(.3« — 5) 


5 

ci"- + P 


( 2 ) 


3 

10 


(3) 


z(x + 3y ~ 2z) 

.M3.V + 2^)'"^ 

£.(£1 ~ 
a:(x — 5) 

2x ~ y — 5a 


(101 


(7) - 


.v 


( 2 ) 1 


a 

(3) I 


a + I) 

( 8 ) 


(4) 


2.V- + y + 5 c7 


(5) it* 

^ y - 


X 


(5) 


16 

t)i° /r 


( 2 ) 


16 




SI 

. \25cM" 
!"•’ 27PP 

r., 

( 2 ) 


(4) 1 
6 

(3) 


■ (4J 


25P 

\m 


(5) 


«« 
3Vy'" 


( 6 ) 


Ifv. 


'%h 


(3) (-l)’*^n 


hik-i 

(4) 


78. (1) 13 (2) 2 (3) -2 (4) 3 - x=’ (5) y j 


(5) 


(x + yf 


79. (1) -1 


( 2 ) 


m. 

(3) m — fP + I 
82. (1) 5 (2) 


_ xa _____ 

{X - a)Xx + a) 

(5) -I 


0 + 6 


( 2 ) 


(4) 


4fl' + 6‘^ + 1 

5p — 2 


3 

5 


6{2-p){p - 1) 
4 

(3) 3 ^ 


84. (1) 1 


1 


(2) 4 \jj 2 


8S 

2y + 77 


cm 
mn 
c° - 
7c + St 


(3) 

17jc + 5 


83. (1) yes 
(4) 0 (5) 1 


(2) yes. 

(e) 'I 


86 . ( 1 ) 

(4) 


2x + 17 
( 2 ) 0 
2 


( 3 )^ 


( 5 ) 
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87. 

90. 

.92. 

95. 

97. 

100 . 

103. 

104. 
106. 

107. 


4. 


5. 

7. 


15. 


Ic — b 


88 . 




r' 

0 ~ c 
h -h c 



n\ ~ ~ 

^ ^ - 1 + a 


-- 91. 28, 40 

12 kra/h, 30 km/h, 93. 6 hrs. 94. 80 Icm/h 

400 km/h, 1200 km/h. 96. 25 and 40. 100 metre. 

[44 revolutions 9(1. 7 laboiircis 99. 40 days, 60 day.s 


20 tools, 28 tools ' 102. 70 lui, 50 hii 


At metres I'lom the heavy boy 

760 gm gold, 300 gm silver. 105. 39200 cubic cm. 

3—days, 7-j^^-days, l-^^days 

2 -^-hrs, 6'|-hrs. 108. 3 hrs 109. 16 days. 


CHAPTER VI 

(1) 1 quadrant (2) II quadrant (3) III quadrant (4) IV quadrant 
(5) to the left of x-axis (6) on y-axis above the origui (6) origin 
(8) ony —axis below the otigln 

(1) I quadrant (2) HI quadrant (3) IV quadrant (4) II quadrant 
(5) on y—axis below the origin (6) on jr—axis to the left (7) origin 
4.-6 8. 2.3 10. (1) (1,-3), (-1, 3) (2) (2, "S), ("2, 5) 

(3) (1, 3), (-1, -3) (4) (2, -5), (“2, 5) ‘ (5) ("I. '3), (1, 3). 

y = 4x, 16. x: = 2y 17. (I) y => 4x. 
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Problem 

For 

Read 

27 

23 

1 < 2“ < 10 

1 < A® < 10 

39 

75 

— 8»? — 3/n 

— 8m + ~ 3m 

46 

114(2) 

(- I5y*) 

(- 15y») 

97 

23(d) 

- 2-35z 5.381., 

-2'35z==.5'381,.. 

128 

39(») 

- ■ -r ■ /-I- -1 , -r-i . 

5a® 

5a® 





